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Abstract: 

Small-scale rain-fed agriculture predominates in Ethiopia and is the main source of livelihood for 

the majority of the population. The major agricultural risk in the country is drought and deficit of 

the rains. This paper investigates the bearing vulnerability and adaptation on small farm 

households’ security and disadvantage risk exposure (e.g., risk of crop failure) in the Adami Tutu 

Woreda of Oromia regional state. The analysis depends on a cognizance of the farmers, 

government officer and other stockholders with related issue working in the Woreda. 

Specifically it deals with how the small scale agricultural landholders in Oromia are affected the 

climate variability and climate; it also tries to advance knowledge in the area of vulnerability and 

adaptive capacity in rain fed small scale agricultural production, where there is a limitation of 

study in the previous studies. Adami Tulu Woreda had been affected by climate variability and 

change for decades. The objective of this analysis is to figure out the real problems in the 

affected area, and the main programs of the Ethiopian Government in the affected area food 

security sector Productive Safety Net Program, Rehabilitation of degraded eco-system and the 

program on livelihood diversification.   

Key words: vulnerability, adaptation, adaptive capacity, reliance, climate change, 

greenhouse, cope strategies and exposure 
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Chapter One 

1 Introduction  

1.1 Back ground of the study   

The average globe temperature has increased from 1.8º to 4ºc. According to The 

Intergovernmental Panel on Climate Change IPCC increasing an atmospheric concentration of 

greenhouse gases (GHGs) will have a significant impact on the earth’s climate in the coming 

decades. Today the GHGs are an environmental issue because it affects the entire globe and the 

way of livelihood of people. From 1906 to 2005 GHGs emission has increased the average 

global temperate at 0.70ºc (IPCC, 2007). 

Agricultural sector is more sensitive to climate changes because the sector is more often 

dependent on weather and climatic elements. According to IPCC the change is real and already 

taking place everywhere (IPCC, 2007). On this scenario irregular precipitation pattern is 

common as a result of this, agricultural sector is more vulnerable to climatic change and human 

dependence on the farming activity is affecting and household food uncertainty (IISD, 1997). 

Sustainable management of natural sources which are keys for farming growth regulating so that 

wellbeing of an incredible number of the area's non-urban poor. Without comprehensive current 

strategies on variation for farming and related sources like water sources, human and animal’s 

health issues, the region will remain insecure in its exposure to the comprehensive effects of 

global warming and climate change (Hussein, 2011).  

Moreover precipitation is increasing in some part of the world and decrease in the other part of 

the world, especially in Asia and Africa. The irregular precipitations pattern has been affecting 

most African countries, which has led to drought, flood and food insecurity. The temperature has 

been increasing faster in Africa than the global average, which can be clearly seen in the failed 

agricultural production. Most African countries have been depending on the rain fed agriculture. 

Especially most of them are highly vulnerable to the change and variability because the natural 

resources are highly sensitive to the climatic change and variability with low adaptive capacity 

(Lina, 2009). In addition to this climate change affected by human factor and highly interrupts 

the environment is also natural factors (Fan et al, 2009). Climate change increases the occurrence 

of natural disasters for example floods, droughts, tropical cyclones, wildlife landslides, heat 

waves and disease out breaks. The impact of natural disasters is not only intense but also the 

interval and the duration of the disaster is longer (Freimuth et al., 2007).   

Most developing countries have high population growth rate and this high population pressures 

lead to the search of new farming place. Due to the increasing demands in farming land, there 

has been rapid rate of deforestation, decline of soil fertility, soil erosion and overgrazing (Mark, 

2008). Under this pressure agricultural production is in most African countries have been 
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impacted while this sector is mainly subsistence and lower adaptive capacities. In addition to this 

the size of the farm lands are very small and the Farmers are unable manage themselves 

throughout the year. Beside this the emergences of natural hazards like human diseases, livestock 

diseases and crop pest or diseases have accelerated the distribution and the frequencies on the 

adverse effect of the weather. So this hazard is common especially in Africa (Feyissa, 2009). 

Africa is the least contributor to climate change nevertheless the effect and influence of climate 

change at large affects African countries especially in sub-Saharan African. Most people in Sub-

Saharan African countries are depend on agriculture activity. Recent study showed that climate 

variability is higher in most African countries because this variability mostly affects the 

livelihood of the farmers. Most African farmers depend on rain fed agriculture with low 

technological development (UNFCCC, 2011).  

Ethiopia is found in the Eastern part of Africa and the major livelihoods of the people are mainly 

crop production and animal husbandry. This sector plays a main role in securing the livelihood of 

the people but the agricultural economy is based on the favorable condition of the climate. Due 

to the heavy and unseasonal rain the productivity of the sector is highly affected especially 

failure in “Kirmet”1 and “Belg”2 rain seasons. Farmers wait on the rain to cultivate their crops. 

The productivity of the land has declined and farmers are exposed for food insecurity as well as 

low capacity of coping mechanisms (Collier et al, 2008, Tsegaye, 2011 and UNFCC, 2011).  

These heavy and unseasonal precipitations occur in most part of the country and coupled with 

increased temperature. These unfavorable conditions provide significant task to local farming 

growth (Hussein, 2011).  Due to this the country is vulnerable to climate change and variability 

by reason of very low technological development in the agricultural sector, low adaptive 

mechanism, low income and high dependence on agricultural economy. These unfavorable 

conditions affect family, communities, natural resources and economy of the region (Tsegaye, 

2011).   

The output of most individual farm households is unstable from year-to-year due to the over 

reliance on rain-fed agriculture and the unpredictable characteristics of the rainfall during the 

crop growing season. Rainfall variability has affected for the country’s economy in terms of food 

production in the last three decades and additionally large part of the country has semi-arid 

climate characterized. The rainfall type of the semi-arid part of the country is categorized with 

uneven pattern through in space and time (Bewket and Conway, and 2007Tilahun, 1999).  

Adaptation and coping strategies in Ethiopia may be problematic. Traditionally most of the 

farmers used local coping mechanize of government and Nongovernment organization working 

with farmers to build up their capacity.  This may include teaching farmers how to control weeds 

and insects, using selected crop varieties. Therefore the local farmers develop different methods 

                                                           
1 Kirmet means the main rain season by local language.  
2 Belg means small rain season by local language.   
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to cope with the climate variability and change. The current government draws some strategies to 

accords to reach or address the climate variability and change that help the local farmers build up 

their capacity.  Among these strategies include use of water resources and minimized soil 

moisture deficit during dry season,  drought resistance crop, planting of trees, change of crop,  

etc. (Kelbessa, 2001). According to the  National Adaptation Program of Action (NAPA) there 

are traditional and modern coping methods to climate change and variability; change in cropping, 

reduction consumption level, gathering of wild food, use loans, petty trade, temporary and 

permanent migration, grain storage, sale of assets, mortgaging land, money lenders, using early 

warning system etc. (Tadege, 2007). But adaption has limitation to address the climate change 

and variability such as political, social-economical and technology. Generally together with the 

Ethiopian government and some individual farmers already practice adaptation actions because 

of adverse impact of the climate changes in several alternative ways, however there are still 

several obstacles and restrictions to climate change adaptations as much as facilitators and 

opportunities. 

1.2 Purpose and Research Question  

The aim of this paper is to explore vulnerability and adaptive capacity, and based on small scale 

rain fed agriculture in Ethiopia with regards to climate variability and the adverse effect of 

climate change. The first task of this paper will be to analysis different literatures about climate 

vulnerability and adaptation methods.  Therefore it will be deepened by examining climate 

change, variability and adaptation methods in the local and national level, as well as climate 

variability which is important in terms of agricultural production.  This study further aims to 

understand adaptive capacity of the local farmers and to show how most of them are vulnerable 

to the climate change and variability. In this regard the study analyzes adaptive capacity in small 

scale rain fed farming industry in Ethiopia, i.e. “Oromia” region.   

The study has utilized different literatures and articles about climate vulnerability; however there 

is a limited study in the areas of small scale rain fed agricultural in Ethiopia in the case of 

“Oromia” regional state. Under this purpose is to investigate the level of perception of the 

Farmers depending on agriculture in the relation to climate change and variability. To achieve 

this aim is to look at the main players in agricultural production in the country especially the 

affected areas. This are the government adaptive methods, the perceptions of the Farmers on 

climatic change, local adaptive methods, and international bodies concerned on climate change. 

Furthermore national and regional promoted adaptation strategies are aimed to be associated with 

coping strategies used by the Farmers. Based on this my research question are formulated as 

follows:-  

 How are the climatic variability impacted on the agricultural production? 

 What factors do make the local people more vulnerable to climate change? And how can 

the local Farmers and government adapt to-wards adverse effect climate change and 

variability? 
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1.3 Limitation  

Some of the farmers were not willing to answer the questioners and also participate in the focus 

group discussion due to political fear, harvesting time, additionally women were not willing to be 

interviewed, and language barrier. With regard to secondary data on the study area there were no 

adequate data sources.  

1.4 Delimitation of the study  

For this study the area is delimitation to Adami Tulu Woreda3 in Oromia. They have Two 

Kebeles4 in the Woreda were the concern of the study. And from the two kebeles of the Woreda 

only one of them was the focus of this study. 

1.5 Significance of the Study  

Ethiopia has become problematic for its development strategies due to Climate change and 

variability. This paper had evaluated vulnerability and adaptive capacity in small scale rain fed 

based agriculture in Ethiopia in the on case study Oromia regional states.  This theme is the 

concern mainly developing worlds that have inadequate adaptive capacity of climate hazards; 

this paper could add slight about how to cop up and adjust the impacts of climate variability. 

Furthermore, this paper could deliver climate related information about the Woreda and 

assistances other researchers and policy makers.  

1.6 Organization of the Paper 

The paper is organized in five chapters. Chapter one presents purpose of the study, aim and 

objective and background of the problem. Chapter two focuses on the study of theoretical 

perspective related to the topic of the study with main concern of adaptive capacity to develop 

the productivity of the people. Chapter three is methodology. The paper tries to use both primary 

and secondary data. The interviews are closed and open ended question to get detail answer. The 

sample is randomly chosen. The chapter concludes with a discussion of the challenges and 

constraints that must be addressed to increase the adoption of identified options. Chapter four is 

result, and interpretation. Chapter five discusses with related theory. Chapter sex is summarizes 

the study’s conclusions and recommendations. In addition, the data collation tools and some 

other information attached end part the paper.  

Chapter one Introduction, background of the study, purpose and research question, limitation, delimitation of the 

study, significance of the study and organization of the paper 

Chapter two Review literatures  

Chapter three Study area description and Methodological choices  

Chapter four Presentation result and analysis 

Chapter five Conclusion and recommendation  

Table 1: organization of the paper   

                                                           
3 Woreda are composed of a number of kebeles  
4 Kebeles is the smallest administrative unit 

 



5 
 

 

Chapter Two 

2 Literature Review 

2.1 Climate Change and Variability Definition and Process 

According to IPCC referee Climate change is deviation in climate because of natural or 

anthropogenic actions. This deviation is continues over for long time process (IPCC 2007). 

Climate variability: refers as “Natural variations in the climate that are not caused by greenhouse 

gas emissions (e.g., it rains more in some years and less in others” (Pettengell 2010: p. 7). Due to 

anthropogenic actions a numbers of gases released to the atmosphere such as Carbon Dioxide 

(CO2), Methane (CH4), Nitrous Oxide (N2O) and Water Vapors. These gases are control to 

climate and which are recognized as GHGs (Motha and Baier). The percentage sharing variation 

in the certain atmospheric gases like CO2, CH4 and N2O in the atmosphere due to natural and 

human activities, human activities such as combustion fossil fuel i.e. transport industry, 

agriculture and heating (UNFCCC).  

 

Figure 1 UNEP/GRID–Arendal, 'Climate change: processes, characteristics and threats', 

designed by Philippe Rekacewicz, UNEP/GRID–Arendal Maps and Graphics Library, 2005, 
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Online available 

http://maps.grida.no/go/graphic/climate_change_processes_characteristics_and_threats  Last 

accessed 10/12/2012 

The main climate change characteristics are precipitation change, rising in temperature, ice cape 

melting and ocean circulation. Average global temperature change is highly correlated with 

increase in CO2 percent in the atmosphere. The increasing CO2 percentage proportions in 

atmosphere by the global warming through attractive the GHGs (UNFCCC). According to some 

researchers said that these changes are fast and exert heavy consequence on farming, forestry, 

biodiversity, human health and security, and on facilities (UNEP, 2002; Watson et al., 2000).  

Environments deliver available large amount of dynamic facilities for publics and societies, for 

example foodstuff, fire, water availability, carbon repossession, and restoration (Metzger, et al 

2005). 

Climate change does not happened in specific place rather in ubiquitous, the impressions of 

climate change are wide-ranging due to highly reliant on climate sensitive natural resource. 

Agriculture activities are the main livelihoods and income in most part of the developing world. 

They are normally affected by the adverse effects on agriculture (IPCC, 2001 and 2007). 

Additionally, the capacities in developing worlds to adjust the variations in climate are 

unfamiliar due to low development of human skill and economy with high proportions of 

poverty. These situations together make developing countries vulnerably to climate change 

(Burton, 2008). In general developing countries have low capacity to adjust and high vulnerable 

to climate change impressions (IPCC, 2001). 

2.2 Climate Change and Variability and Agricultural Production  

Climate variability process is normal event and has a long-term consequence. Recently the world 

climate is totally shifted i.e. due to increased temperature; change wind pattern and irregular 

precipitation are measurement features of the climate change. These measurements are vital for 

environment.  Environment contains indigenous foods and plant-based medicines (Colin et al., 

2005 and McClean, 2005). According to FAO in the developing world about 11% of the arable 

land impacted the decline on crop yield and nearly 16 % of Agricultural GDP (FAO, 2005). Crop 

yield is actually impacted by factors such as change in rainfall pattern, temperature change, 

change in sowing and harvesting dates, shortage of water and high rate evapotranspiration and 

environmental degradation. Due to these factors crops yield or production is highly affected 

(Mendelshon et al 1993).  According to Warrick (1988) in the developed country particularly 

USA, UK of increase in temperature has affected wheat yield. However stronger yield-

depressing effects are found in tropical and sub-tropical regions for all crops, which reproduce a 

lower growing temperature threshold capacity in these areas (Easterling et al., 2007).  

Climate change is a major contributor to biodiversity loss and agricultural production decline. 

Although added that Land degradation, declining soil fertility, and enlargement of desertification 

are determined by climate variability due to this variability which leads to disasters (UNFCCC,). 
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Moreover, a rapid population growth, high consumption of food and energy, air pollution, 

continued nitrogen removal, eutrophication of atmospheres and ecological changes are contribute 

to the decline in agricultural production (Alcamo, & Henrichs, 2002, Galloway, & Lynn, 2007/8 

and Steffen et al., 2001).  

2.3 Climate Change and Variability Impact in Africa  

The impacts of climate change and variability in Africa indicates that the land coverage has 

become vulnerable. According to Mironer said that with increased risk on health, and extreme 

weather event are predictable to be more frequent occurrences in the many countries in Africa 

(Mironer, 2009). Africa is under the pressure of climate variability and most African countries 

have low development of adaptation mechanism. Some parts Africa is commonly occurring 

flood and draught within recent decades. This kind of occurrence or hazard has led to famine; the 

recent climate change in African has destructive effect on ability to cope with climate change 

through many factor contributed. In Africa have high population growth, over utilization natural 

resources, increase desertification, and land degradation are aggravated the effect of the climate 

variability (UNDP, 2006). Increasing water scarcity in African many countries have clashed on 

common rivers (Ashton, 2002 and De Wit and Jacek 2006).  Some African countries, farming 

depend on rain fed and mostly framers are subsistence crop product. Under the pressure of 

climate change large agricultural land will be limited, because there is smaller growing and 

seasonal change, and high temperature.  As the communication reported that the decline crop 

yields for instance sorghum in Ethiopia, Sudan, Zambia and Eritrea; maize in Ghana; millet in 

Sudan; and groundnut in Gambia (Fischer et al. 2002).    

This change in African is occurring and leads to number of diseases including tuberculosis, 

malaria and Diarrhea (Guernier et al, 2004). Due to increasing temperatures terrestrial spreading 

of diseases are spreading to new places and higher elevation, such as, movement of the malaria 

mosquito from lowlands to higher elevation will expose massive amount of earlier unexposed 

publics to contagion in the heavily inhabited east African highlands (Boko et al. 2007). 

Table 2 Regional Impacts and Vulnerabilities to Climate Change in Africa  

Impact Sectorial vulnerability  Adaptive capacity  

Temperature 

 - Higher warming (x1.5) throughout 

the continent and in all seasons 

compared with global average. 

– Drier subtropical regions may 

become warmer than the moister 

tropics. 

 

Precipitation 

– Decrease in annual rainfall in 

much of Mediterranean Africa and 

the northern Sahara, with a greater 

likelihood of decreasing rainfall as 

the Mediterranean coast is 

Water 

– Increasing water stress for many 

countries. 

– 75–220 million people face more 

severe water shortages by 2020. 

Agriculture and food security 

– Agricultural production severely 

compromised due to loss of land, 

shorter growing seasons, and more 

uncertainty about what and when to 

plant. 

– Worsening of food insecurity and 

increase in the number of people at 

risk from hunger. 

Africa has a low adaptive capacity 

to both climate variability and 

climate 

change exacerbated by existing 

developmental challenges including: 

– low GDP per capita 

– widespread, endemic poverty 

– weak institutions 

– low levels of education 

– low levels of primary health care 

– little consideration of women and 

gender balance in policy planning 

– limited access to capital, including 

markets, infrastructure and 
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approached. 

– Decrease in rainfall in southern 

Africa in much of the winter rainfall 

region and western margins. 

– Increase in annual mean rainfall in 

East Africa. 

– Increase in rainfall in the dry Sahel 

may be counteracted through 

evaporation. 

 

Extreme events 

 

– Increase in frequency and intensity 

of extreme events, including 

droughts and floods, as well as 

events occurring in new areas. 

  

– Yields from rain-fed crops could 

be halved by 2020 in some 

countries. Net revenues from crops 

could fall by 90% by 2100. 

– Already compromised fish stocks 

depleted further by rising water 

temperatures. 

 

Health 
– Alteration of spatial and temporal 

transmission of disease vectors, 

including malaria, dengue fever, 

meningitis, cholera, etc. 

 

Terrestrial Ecosystems 

– Drying and desertification in many 

areas particularly the 

Sahel and Southern Africa. 

– Deforestation and forest fires. 

– Degradation of grasslands. 

– 25–40% of animal species in 

national parks in sub-Saharan 

Africa expected to become 

endangered. 

 

Coastal Zones 

– Threat of inundation along coasts 

in eastern Africa and coastal deltas, 

such as the Nile delta and in many 

major Cities due to sea level rise, 

coastal erosion and extreme events. 

– Degradation of marine ecosystems 

including coral reefs off the East 

African coast. 

– Cost of adaptation to sea level rise 

could amount to at least 5–10% 

GDP. 

technology 

– ecosystems degradation 

– complex disasters 

– conflicts 

 

Source Reproduced from UNFCCC online available 

http://unfccc.int/resource/docs/publications/impacts.pdf  last accessed 21/12/20012 pg. 21  

2.4 Climate Change and Variability Impact in Ethiopia  

Ethiopia is considered by a history of climate extremes, like drought, flood, change in 

temperature, and change in precipitation pattern. Drought in Ethiopia is not a new phenomenon 

report show that drought started from 250 BC. This drought occurred in different space and time 

(Webb and von Braun 1994). Reports showed that in the recent three decades in the lowlands 

part of the country experienced rapid growth of drought (Lautze et al. 2003 and Tadege, 2007). 

These droughts are consequence in loss of life and destroy of property. Some of the droughts in 

the last two or three decades have shown the effect on millions of people (Shanko, 2011). 

Ethiopian farmers are highly vulnerable to climate change due to their reliance on rain-fed 

agriculture. These are activities which provide the suitability of the livelihood of the farmers and 

http://unfccc.int/resource/docs/publications/impacts.pdf
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with high to sensitive climate conditions. Climate conditions are recognized by highly 

unpredictable precipitation pattern, frequent drought which leads to famine and intensive rainfall 

that leads to flood (Tadege, 2007).  The irregular precipitation pattern was affected economic 

growth of the region. Climate has influenced on agricultural and livestock production especially 

small scale rain fed agriculture. This sector is highly vulnerable to this climate variability and 

change (Amdu, 2010). Due to traditional agricultural technique more farmers are vulnerable and 

uncertain crop yield that led to food security will face great threat (FAO, 2005).  

2.5 Vulnerability, Adaptation, Adaptive Capacity and Copping Strategies 

2.5.1 Definition of the Terms 

“Adaptation is a very broad concept, and as applied to climate change it can be used in a variety 

of ways (Feenstra et al. 1998: 119). Adaptation refers to all those responses to climate changes 

that may be used to reduce vulnerability (Feenstra et al. 1998: 117). Climate change adaptation is 

action that people and institutions make in anticipation of or in response to, a changing climate. 

This includes changes to the things they do, and/or the way they do them.” (Pettengell 2010: 

p.7). In general Adaptation is agreed as a modification in natural or human systems.  In response 

to adaptation dimensions is projected environmental change, that which diminishes destruction 

or achievements favorable condition (Metzger, et al 2005). The First announced idea of 

adaptation was in Third Assessment Report in the IPCC 2001. Adaptation is a process; this 

process is to reduce the adverse effect of climate change on the well-being and health of the 

society. The process that used to adjust the climate variability is to improve social and economic 

activity and also to improve the productivity agriculture (Olmos S, 2001). In addition the term 

adaptations is very essential to climate change, why is adaptation necessary? As we try to define 

the meaning. Adaptation talks about society’s possible or capacity to discourse, strategy for, or 

adjust to coverage (Smit and Pilifosova, 2003). Adaptations are signs of adaptive capacity; 

furthermore, they characterize ways of decreasing vulnerability (Smit, et al, 2006). 

Adaptive capacity means “the potential of individuals, communities, and societies to be actively 

involved in the processes of change, in order to minimize negative impacts and maximize any 

benefits from changes in the climate” (Pettengell 2010: p. 7). It is comparable to rather strongly 

connected with a host of other commonly used techniques, such as adaptability, coping ability, 

administration capacity, stability, robustness elasticity, and resilience. The forces that influence 

the ability of the technique to adapt are the people or determinants of adaptive capacity (B. Smit, 

J. Wandel, 2006 pp. 286-287).  Furthermore “adaptive capacity has been defined is the ability 

rather than potential of a technique to respond effectually to climate variability and change” 

(IPCC, 2007 pp 763). Also it is the potential of a system to respond successfully to climate 

variability and change, and contains adaptations in behavior, resources and technologies. The 

presence of adaptive capacity has been demonstrated to be an essential situation for the layout 

and implementation of successful adjustment techniques in order to minimize the hazard causing 

the magnitude of harmful results from climate change (Brooks and Adger, 2005). 
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“Vulnerability is a function of the sensitivity of a system to changes in climate (the degree to 

which a system will respond to a given change in climate, including beneficial and harmful 

effects), adaptive capacity (the degree to which adjustments in practices, processes, or structures 

can moderate or offset the potential for damage or take advantage of opportunities created by a 

given change in climate), and the degree of exposure of the system to climatic hazards (IPCC, 

2001, p. 89).” In the other definition It is the range to which a natural or simply public system is 

vulnerable to sustaining damaged from climate change, and is a function of the magnitude of 

climate change, the sensitiveness of the system to variations in climate and the capacity to adapt 

to the system of climate change. Therefore, an extremely exposed system is one which is 

seriously sensitive to simple variations in climate as well as one for which the ability to adapt is 

seriously limited (IPCC, 2000a) 

Sensitivity: “degree to which a system is affected by, or responsive to, climate stimuli” (Olmos, 

2001, p. 6) 

Exposure: is the character as well as scale to which a system is exposed to significant climatic 

variations “degree of climate pressure upon a specific system of investigation; it is usually 

characterized by either durable shifts in climate circumstances, or by shifts in climate variability, 

such as the size as well as occurred of extreme events (IPCC, 2001) 

2.5.2 Assessment of Vulnerability  

Evaluate and assessment of climate change and variability perspective is more helpful to 

implement the adaptive capacity in a given community.  This perspective is more necessary to 

improve the stress in the case of single variable issue (Desanker & Justice 2001, McCarthy 2001 

and Nkem et al. 2007). Vulnerable assessment assists to accelerate decision making technique of 

particular participants about their possibilities adapting to the effects of climate change from the 

choice of their resources (Nkem et al. 2007). A direct impact review can be supportive any time 

focusing on a passing fancy stressor, cases of weather modify. Impact by you can be 

sophisticated and not sufficient to show the effects of connectedness with weather effect on 

distinct customers with the very same or perhaps distinct community. Therefore, to measure 

climate adapts impression within the wording connected with many stressors which lessen 

adaptive ability, many of that are not really relevant to climate adapts. Being exposed review can 

be nearly all helpful vulnerable review likewise supports shows decision maker to makes it 

possible for decision-making technique of distinct stakeholders of a market in relation to their 

methods of having on the side effects connected with climate adapts from the setting of these 

resources (Nkem et al. 2007). In addition to this the policy makers are take consideration on 

definite types of vulnerabilities.  If they have definite features would require selected measured 

as main vulnerabilities (IPCC, 2007). The climate change effects and vulnerability awareness 

vary among social groups, sectors, regions and nations (Bohle et al. 1994).  
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2.5.3 Needs of Adaptation  

In the recent human history global climate is changing at unprecedented rates. This change has 

impacted human life especially among the least developed countries (UNFCCC, 2010).  Due to 

this change and variability in the global climate, is the need for proper policy adjustments. 

Meanwhile Temperature is increasing in most places of the world; in most party of Africa and 

Asia has unseasonal and heavy rainfall, global sea level rising in coastal places because of flood, 

drought and heavy precipitation occurrence (Meehl et al. 2007).  Climate change largely affects 

ecosystem and socio-economic systems. These systems affected due to water shortage and 

flooding, the melting of ice flow flooding and soil erosion, therefore increasing of temperature 

leads to shafts crop growing season i.e. food insecurity and spread of  disease such as Malaria 

and Dengue fever (UNFCCC, 2007). These occurrences have called for the need for proper 

adaptation policy. Smit and Pilifosova (2001) agreed that extensive care should funded to 

identifying features that affect a technique’s capacity to adjust and their significance for 

adaptation methods. Impacts of climate change are happening and arranging for future impacts 

because of this it need sufficient consideration (UNFCCC, 2010).   

Within the (UNFCCC), there occurs gratitude of essence to adapt to climate change and to assist 

those countries that are least able to adapt. Recognizing that the world is already dedicated to 

some climate change, UNFCCC Parties in particular, developing world have been attractive to 

the issue of adaptation rather seriously (UNFCCC, 2007). Consequently, adaptation has been 

considered as one of the key for “developing country issues” in the context of the climate 

conferences (Olmos, 2001). Research is into the likely driven factors of global warming. This 

include natural as well as anthropogenic, the character and magnitude of the climate change and 

although their effect on the livelihood of the people and environmental setting. In recent years 

the likely adaptation mechanism and mitigation has also increased. The accepting of complex 

connections symbolizing the climate system, environment relating with it and the man reactions 

to climate change is growing (Mertz et al 2009).  

According to IPCC (2000) to reduce the long-term vulnerability of socio-economic system to 

climate change a more knowledgeable choice of strategies, application and technologies. People 

who live low lying seaside areas, flood lying places, arid and semi-arid land small islands are 

mainly vulnerable to climate change (Watson et al. 1996). Poverty has constrained in Africa 

continent for adaptation capabilities (IPCC, 2001 and Watson et al. 1998).  The significant 

important of the economies of most African countries depend on agricultural activities together 

with the farming sectors reliant on the amount of rain throughout the rainy period.  This makes 

most countries more vulnerable (Downing et al. 1997). Drought is an effect of climate change 

has affected most land on Africa.  These third world countries have needed certain requirements 

for adaptations because they are highly vulnerable. Adaptation did not get much attention in the 

early period in international climate change studies rather more attention was paid to mitigation 

and impacts (Kates, 2000). Nevertheless, after the fourth assessment report of the IPCC, 

adaptation has been on important issue about climate change (IPCC, 2007). For developing 
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countries climate change is the main concern that suggest vulnerabilities and adaptive strategies 

are working together to eradicate poverty (Halsnæs, et al 2009). Governments in developing 

countries give much attention to economic development and poverty reduction pay less attention 

to environmental concern (Bojö, et al, 2001). 

2.5.4 Adaptation and Coping Strategies  

Communities are dynamic and as well utilize every available strategy to minimize the 

vulnerability to climatic effects. There are basically two forms of reactions across the temporal 

range coping strategy and adaptive capacity. Coping strategy are the real responses to calamity 

on livelihood systems regardless of harmful circumstances, because they are viewed as short 

time answers (Berkes & Jolly 2001). Adaptive strategies are the techniques available or even a 

community responses to adjustments in their livelihood by either autonomous or planned 

adaptation (ibid; Campbell 2008). Coping mechanisms may develop into adaptive strategies 

through times (Berkes & Jolly 2001). For vulnerable groups such as developing countries, 

adaptation are important, since climate change will affect important things like community order 

and population movement, and even disease and death (Downing, et al., 1997). All over the 

world  the Native people have used various strategies or plan to address and adjust to climate 

change, these includes: diversified resource base which decrease the hazard because of crop 

failure, raise diversified crops and varieties, and fish, and collect wild food;  shift in crop species 

and varieties;  change in agricultural methods; change of farm land from infertile land to fertile 

land; use wild foods in the case of emergency for example droughts and floods; exchange 

(obtaining food and other necessities from external source reciprocity, barter, or markets in times 

of crises); and resource management specially on climate-sensitive resources management 

(Salick J., and Byg A, 2007). Most outcomes of the adaptation mechanism for the second and 

third world countries mention in the meeting, to answer the sequence of environmental pressure 

and factors.   On the workshop strategies and programmers that are more probably to succeed the 

essential requirement working together with poverty reduction, improvement in food security, 

solving water holding and water shortage, improving land degradation, increase in ecosystem 

servicer and educating adaptive capacity (UNFFCC, 2006). 

2.5.5 Types of Adaptations Measurement  

Adaptations are short term or long term based on the impact localized or widespread (IPCC, 

2001). Also based on effectiveness, aim and purpose of their application adaption classified 

(IPCC, 2007 and UNFCCC, 2006). Additionally adaptations in the perspective of human 

measurements of worldwide change typically describes a method , steps or even result in a 

process (i.e. family , society , community , location , region , nation ) to allow the process to be 

more effective to deal with , handle or adapt to certain altering situation , anxiety , risk , danger 

or opportunity  (Smit  and Wandel, 2006).  Similarly in the climate perspective, defines 

adjustments due to the fact that the adjustments in separate groups together with institutional 

behavior to be able to minimize society’s vulnerability to climate. According to their timing , 
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adaptations might be anticipatory or reactive , as well as based on their level of spontaneity they 

could be autonomous or planned ( Fankhauser et al . , 1999 ; Smit et al . , 2000 ) .     

2.5.5.1 Anticipatory or Reactive  

Anticipatory: this type of measurement is used after the first effects of climate change have 

happened. It takes place before effects develop obvious and natural systems there is no 

anticipatory adaptation. For example this approach is significant for decision that which for long-

terms (Klein et al., 1999). Based on the timing and aim the intention of its actual application, 

adaptation tends to be either reactive or anticipatory. Reactive adaptation happens after the 

precondition effects of climate change grow to be obvious; in spite of this, anticipatory 

adaptation takes place before the influences are clear. As an example, adaptation in a natural 

system is reactive naturally, and in a human system it is usually is each reactive and anticipatory 

(IPCC, 2001). 

2.5.5.2 Autonomous or Planned  

Autonomous or planned: is the significance of policy decision, created the attentiveness that 

circumstances have altered. Considered that crops selected and delivery strategies through 

diverse agro-ecologic zones are encouraged for replacement of new crop variety and resource 

(Easterling, 1996). Therefore is the response of that a farmer to fluctuating precipitation, it used 

variety of crop by different harvest time. This approach take action by individual associations, 

organization and societies freely correct to their awareness about climate hazards. The action 

would be taken for short-term for modifications and often measured as bottom-up approach.  

This best example for agriculture sector, which change of planting dates and crop variety; crop 

relocation; improved land management, e.g. erosion control and soil protection through tree 

planting. Under the policy framework research and development policies; institutional reform; 

land tenure and land reform; training; capacity building; crop insurance; financial incentives, e.g. 

subsidies and tax credits. Among the key constraints and opportune to implementation such as 

Technological and financial constraints; access to new varieties; markets Longer growing season 

in higher latitudes; revenues from 'new' products (IPCC, 2007) 

2.5.6 Determinants of Adaptive Capacity 

Economic, technological, information and skill, infrastructure, institution and equity are 

determinants of adaptive capacity. These perspectives differ over time and space.  Therefore 

these complex mixes of perspectives control the capacity of system to approve (IPCC, 2001).  

The climate change impact on agricultural crop production and human adaptation to a greater 

extent controls the effects (McCarl et al. 2001). Due to this determinants every region or country 

adaptive capacity will be influenced by the following factors: accessible technological 

opportunities, available resources, economic status community, organizations, human capital, 

ownership rights, the structure contact to hazard scattering methods, decision making to succeed 

information and people perception (Mendelsohn, 2001). The country that would be able to adjust 
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to upcoming climate change will minimize the effects of climate change on agriculture 

production (Adma, 2010).  

2.5.6.1 Economic Resources  

Economic resources are one of the determinants of adaptive capacity which minimize the cope to 

the adverse impact of the hazards. These resources are such as assets, capital, and financial, rich 

or poor and also economic statues of any group (Burton et al., 1998; Kates, 2000).   Economical 

wealthy countries are better prepared for adaptive capacity than the poor nation to tolerate the 

rate of adaptive to climate variability effects (Burton, 1996 and Goklany, 1995). Therefore most 

likely poverty is positively correlated with vulnerability (Chan and Parker, 1996; Fankhauser and 

Tol, 1997; Rayner and Malone, 1998). While poverty is not equal to vulnerability but it hampers 

the capacity to adapt to the change (Dow, 1992). Poverty influences coping capacity hence poor 

nations have a tendency to less vary and more limited privileges and an absence of authorization 

to adjust (Kelly and Adger 1999).  Poorer regions are disadvantaged groups and are particularly 

vulnerable to disasters is enough evidence of economic factors to determinant capacity (Banuri, 

1998; Munasinghe, 2000). 

2.5.6.2 Technological  

Technology is another prospective. Limitation of technology also hinders regions capability to 

apply a proper adaptation option through restricting the variety of favorable reactions (Scheraga 

and Grambsch, 1998). Depending on the availability and access to technology determiner 

adaptive capacity at different stages that which from local to national and in all sector also 

(Burton, 1996). The controlling of climate change directly or indirectly implicates technology 

recognized as likely in several of the adaptive strategies.  Societies are capacity to improve new 

technology that improves control adaptive capacity.  Additionally, accepting and applied for the 

new technology is advancement for capacity building. This development is a key to 

strengthening capacity to adapt the adverse effects (Goklany, 1995). 

2.5.6.3 Information and Skill  

According to Fankhauser and Tol (1997) effective adaptation needs the required information 

about existing routes of the ability to measure them, and the capability to apply the most 

appropriate ones to adjust. Important to Climate variability and change is the issue of training, 

discuss in and implementation of adaptation measures (Downing, 1996). Implementation and 

building adaptive capacity needs some solid information to understanding of the problems with 

openness to facing challenges. Additional to climate adaptation measured is with community 

involvement and commitment on the highest political level; this will logically develop solution 

for the problem (Holmes, 1996). Furthermore absence of skill man power limits implementation 

of adaptive capacity (Scheraga and Grambsch, 1998). In short countries with abundant skill and 

trained man power are more advantageous with the implementation of adaptive capacity (Smith 

and Lenhart, 1996).  
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2.5.6.4 Infrastructure  

Adaptive capacity differs from public national infrastructure (Toman and Bierbaum, 1996). 

Certain expert’s favors the adaptive capacities of a process while the ability of accessibility 

together with the use of resources by decision methods as well as vulnerable subsectors of a 

people (Kelly and Adger, 1999). The Philippine island of Mindanao makes use of hydroelectric 

power to make more than 90% of its electrical power that might supports community 

development and industry (Tiglao, 1992). 

2.5.6.5 Institutions  

Institutions purposely mean “as a means for grasping the society together, allowing it sense with 

purpose as well as allowing it to adapt (O’Riordan and Jordan 1999).” In general, nations with 

well-built public institutions are considered to have increased adaptive capacity than those with 

less effective institutional arrangements—commonly, growing countries and those in transition 

(Smith and Lenhart, 1996). The part of inadequate institutional assistance is frequently cited in 

the literature as a barrier to adaptation. Institutional constraints reduce entitlements, and access to 

resources leads increase vulnerability (Kelly and Adger, 1999). 

2.5.6.6 Equity  

It frequently argued that adaptive capacity will increase when social organizations and settings 

regulating the allocation of power and accessibility to sources within a population, nation, or the 

whole world guarantee that access to resources is equitably distributed (Ribot et al., 1996; 

Mustafa, 1998; Adger, 1999; Handmer et al., 1999; Kelly and Adger, 1999; Rayner and Malone, 

1999; Toth, 1999). The extent to which countries or societies are “entitled” to take advantage of 

resources greatly influences their adaptive capacity. There aresome people who consider the 

adaptive capacity of a system mainly because the ability is not just the availability of resources 

but the permission to access those resources by decision makers and vulnerable subsectors of a 

population (Kelly and Adger, 1999). 

These types of determinants of adaptive capacity are not independent of each other, nor are they 

mutually exclusive. Adaptive capacity is the result of a mixture of determinants and differs 

extensively between countries and also communities, also with time. "Vulnerability differs 

spatially since national environments, housing and public structure differ spatially. It differs 

temporally because people move through different existence phases with varying mixes of 

resources and liabilities" (Bohle et al., 1994 & Uitto, 1998). 

2.5.7 Adaptation Examples in Ethiopia   

Extreme weather conditions on supply routes for some rethinking society retreats from risk 

taking humanity except it is the vulnerability. Even in emergencies an immediate reaction is 

guaranteed since securing the supply chain has a top priority. Flexible local adaption is 

significant to apply to insure rapid response for unforeseen events. The world to become resilient 

for the climate changes due to this the international bodies needs to know to adjust the climate of 

the world especially adaption is important in the local areas. According to National Adaptation 
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Program of Action recognizes 37 adaptation methods with a vulnerability valuation of which 10 

projects were arranged. One of these, the improvement of small scale irrigation and water 

harvesting systems is particularly related to the water catchment. Still the state needs economic 

as well as technological support and capacity development to fully implement these polices 

strategies and program (Tadege, 2007).  

Table 3 Descriptions of NAPA project  

Nr. Descripation of NAPA Estimated 

cost million 

USD 

1 Promoting drought or crop insurance programme in Ethiopia 8 

2 Strengthening or enhancing drought and flood early warning system in Ethiopia 10 

3 Development of small scale irrigation and water harvesting schemes in Arid, semi-arid and 

day sub-humid areas of Ethiopia 

30 

4 Improving or enhancing rangeland resource management practices in the pastoral areas of 

Ethiopia 

2 

5 Community-based sustainable utilization and management of wetland in selected part of 

Ethiopia 

2 

6 Capacity building program for climate change adaptation in Ethiopia 3 

7 Realizing  food security through multi-purpose large-scale water development project in 

Genale-Dawa Basin 

700 

8 Community based Carbon Sequestration Project in the Rift Valley system of Ethiopia  1 

9 Establishment of national research and development center for climate change 2 

10 Strengthening malaria containment program in selected area of Ethiopia  6 

11 Promotion of on-farm and homestead forestry and agro-forestry practices in arid, semi-arid 

and dry-sub humid part of Ethiopia  

5 

Source Projects described in Ethiopian NAPA with a land use component (Abebe Tadege, 2007) 

According to NAPA readiness and recommendation attitude framework through participant look 

up to recognize who is vulnerable and to what extent? From this discussion ecological arid, semi-

arid and dry sub-humid area of the country are more vulnerable to climate change. With the 

related to small scale rain-fed farmers and pastoralist are more affected by climate change 

(Tadege, 2007). NAPA process has twenty urgent project clue are recognized to address fast 

adaptation requirement. This project largely places attentions on skill man power and established 

capacity building, successful natural resources supervision, attractive irrigation agricultural, and 

water harvesting, establishment early warning system and attentiveness growing. The phase 

forward in the longstanding challenge of realizing the obligation of the agreement. There are a 

large numbers of current national policy initiatives, sectorial polices, programs and strategies. 

These police mainly directly or indirectly address climate change adaption mechanism. An 

extensive choice of adaptation mechanism that are supposed to minimize vulnerability to climate 

variability and change in Ethiopia were collected and look over essentially from the following 

sources (Tadege, 2007). NAPA solves climate change adaptation options with integrate Plan for 

Accelerated and Sustain Development to End Poverty (PASDEP).  
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Chapter Three 

3 Methodology  

3.1 Description of the Study Area 

Federal Democratic Republic of Ethiopia (FDRE) has nine regional states. “Oromia” region is 

one of the regional states of FDRE. The “Oromia” region is where the field studies took place. 

“Oromia” shares border with all the regional states except with Tigray. The region is the largest 

regional state which covers about 34.3 % of the total land cover of the country. The region is 

divided administratively into 18 Zone5 and 304 Woredes6. The region experience dry, tropical 

rainy and temperate rainy climates types. Due to the high elevation the region experience low 

temperature and high rain fall in the highlands but in the lowlands is the opposite. The climate in 

the study areas is hard to see in the shorter-term perspective. Farmers secure their livelihood 

mainly through rain fed agriculture but there are also a great variety of agro-ecological zone in 

the Woreda (Tadege, 2001) . An “Oromia” regional state has significant potential for economic 

development of the country. Different types of crop and livestock production are connecting in 

the several agro-ecology zones. Highlands are categorized by sedentary agriculture through 

mixed-agricultural like crops livestock production and lowlands are settled largely by pastoralists 

and subsistence huge animal production (ibid).  

3.2 Climate and Argo-Ecological zone  

Inter tropical Convergence Zone (ITCZ) highly controls the climate of the region. ITCZ is 

shafting the position followed with relative of sun with accordance of the high pressure. 

“Oromia” has traditional climatic classification on the bases of altitude and temperature. It has 

three climatic zones highland are temperate and clod climate, midland (warm and moderate 

temperature) and lowland are hot and arid. The average rain fall of the country varies from 250 

up to 2000 mm this variation differs through agro-ecological zones. The region has four seasons 

namely Kiremt or Meher (summer), Belg (autumn), Bega (winter), and Tseday (spring). Kiremt 

and Belg are the rainy seasons but Belg is main rainy season in the region whereas Bega and 

Tseday are dry seasons of the region. The region is experience bi-model rainy seasons.  

The region is located within tropic and experiences solar insolation. The temperature ranges 

between 11ºc up to 27ºc and it depend on the elevation.  During the dry season the region 

experience high temperature. The region is gifted with varied natural resources. It has fauna and 

flora with different agro-ecological settings. People from highland are involving in mixed 

farming activities, however, people in the lowland are into pastoralism and traditionally the 

farmers move from place to place in searching of pasture.  

                                                           
5 Zone is small divination of region 
6 Woredes is small divination of zone  
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Table 4 Agro-Ecological Zone  

Climate zone Elevation 

(meter) 

Rain fall 

(millimeter)  

Dominant crop Temperat

ure ºc 

Wurch  (the warm temperate humid, the 

warm temperate 

per humid and the cool highland 

climates) 

2500-3000 1200-2200 Barley, wheat 11.5-17.5 

Dega (the tropical humid and tropical 

sub-humid climates) 

1500-2500 800-1200 All regional crop 

especially teff  

17.5-20 

Weina Dega (the hot arid, semi-arid, 

dry sub-humid climates) 

500-1500 200-800 sorghum, finger millet, 

sesame, cowpeas, 

groundnuts 

20-27.5 

Source CSA, (2011) 

3.3 Organization of Peasant Associations for Adaptation  

The region has been structured in Peasant associations, they after technical help and agricultural 

inputs at the community levels. There are 6250 Peasant Associations in the region, having more 

than five million member farmers (ZOFED 2006; BOFED 2008).  

Three Development Agents (DAs), crop production, animal production and natural resource 

management, have been allocated to each Peasant Associations (PAs) which assist the resource 

and the consumption of modern agricultural inputs, selection of seeds, selection livestock 

rearing, poultry production, beehives, vegetables, fruits, etc. The numbers of (DAs) have 

increased in 2002/03 and 2007/08 from 2,676 to 17,327 in the region respectively. These Agents 

(DAs) play major part in developing the agricultural sector and considerable part in improving 

farmers’ responsiveness concerning the practices and request of current agricultural 

improvements, thus changing agricultural sector in the region. On the other hand, Farmers 

Service Cooperatives have been organized in the region in order to supply diverse facilities to the 

PAs. These Farmers Service Cooperatives play main part in the enlargement of modern 

agricultural innovations. They deliver agricultural inputs, agricultural and industrial marketing 

services, credit, flour mill, saving, potable water and modern crops storage services and facilities 

for the members (BOFED, 2008). 

These cooperative are significant that they contribute or assist the rural population as whole. In 

accordance with this, the local government has established cooperative promotion bureau to 

organize and strengthen cooperative in the region. With the support from the government, the 

cooperative have moved strongly to the input market in “Oromia”. In 2003 about 75% of the 

fertilizer supplies to the farmers were undertaken by cooperatives; with 23% in 1999. Again, 

they were supplying about 86% of the total fertilizer consumed by small holder in 2002. 

Although fertilizer is the major input they engaged in, other inputs like chemicals and seeds are 

also supplied by cooperatives. They have also supplied improved seeds to the farmers (Hassena 

et al, 2007). 
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3.4 Materials and methods  

3.4.1 Study Design 

The paper considered structured interviews which review vulnerability and adaptive capacity in 

“Oromia” region (Adami Tulu Woreda). The Woreda has two kebelles, one small town, and 

small market area. The sampling technique considered different social group economic statues, 

age group, gender and location. The study used both secondary and primary data.  From 

secondary data Precipitation and temperature were collected from metrological agency of 

Ethiopia and also different methods including structured interview, informal discussion, felid 

observation and documentation reviews to get the perception of the household. The structural 

interviews were done with random selected farmers.  The interviewees were chosen with the 

level of local government’s administrator. The analysis the study used qualitative and some 

quantitative approach to interpret the data.  The quantitative data were collected from the 

metrological data which are temperature and precipitation of the area. This was to show variation 

in terms of seasonal changes through a long time series of data.  To know more about the issue it 

uses qualitative approach. This approach was useful to show the past condition of the area, 

present adaptive capacities and to know about the present situation of the area Interview was the 

main approach.  

3.4.2 Primary Data 

3.4.2.1 Interview guides  

My first contact was the local government administrator was made before I started questionnaire, 

because I should have to guarantee to get cooperation by the different stockholders and the 

farmer during the up-coming data collection process. After I got satisfied assurance, my next step 

was to choose the right candidates for the interview process based on the purposive sampling, the 

selection criteria was based on the highest positions of the employees especially those who have 

direct contact with the Woreda agricultural administrator collaboration with rural and 

development. The interview guide is prepared in connection with the theories discussed in the 

second chapter; accordingly the interview guide has the following three main parts: overview of 

Woreda, impact of climate variability, and ways of dealing with climate variability (See the 

questionnaire in the Appendix). After I finished with the interview guide, I made an appointment 

with the interviewees and also the thrust of the research was explained comprehensively.  

The interviews were carried out with a well informed and experienced translator.  Mostly aged 

people who were understood to have had a good and longtime experience in agriculture of 

production.  Furthermore, related researchers and officials were asked in particular concerning 

vulnerability and adaptive capacity on agricultural production. Especially the research Centre is 

playing a great role on development of new variety of crop to the Woreda.  
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The field work takes three consecutive weeks from January 17th up to February 7th. The first 

week was to know about the selected household and Woreda by personal observation. The 

interviews with agricultural extension officers, farmers, researcher, university lecturer and 

metrologies were carried out on one-to-one basis. The interview mainly held in Amharic 

language, since it is the only way I could communicate with the farmers. Some translations were 

with the help of the agricultural officers to farmers to spoke different language apart from 

Amharic. Every interviewee (farmers) was asked almost the same kind of question.  Past and 

present Meteorological Data set shows that climatic variability influences livelihood of the 

farmers. Additionally data collected from the farmers shown how much they were affected by 

the climate variability directly and indirectly. The government is working on different 

mechanism to cushion farmers on the effects of the climate change but it is still not enough.  

This study puts emphasis to the perception about the change in the area and the local people how 

they deal with the change. The government has organized (NAPA) in Ethiopia. NAPA is a 

program to improve the livelihood of the people. The interview is to get more information and 

perception of the people about the change. Tariku Mekuria from the agricultural officer was 

interviewed. Biruk Fanitay researcher was interviewed. Kibreab Habtemichael from Addis 

Ababa University, lecturer working on related topic was interviewed. Derese Mulate from NGOs 

was interviewed. One meteorology Mulalem Regassa was interviewed to get the overall weather 

condition of the area and as well as also gets some data about temperature and rainfall. This work 

was done with the help of agricultural official. From the farmers group the youngest interviewee 

is 43 year of age and the older one is 84 years old. 

3.4.2.2 Secondary data 

To fill the gap in the interviews the secondary was collected. Secondary data was attained mainly 

from the university library, Google scholar, such as publication, and articles. The official 

Ethiopia site was scanned to find governmental policies and documents, and policies concerning 

agriculture and environment. From these two data sources the paper tries to fulfill or address the 

main aim and objectives of the thesis.  Agricultural production of Admi tulu research center can 

provide variety of crop production and help researchers working on related subjects. 

Demographic and area coverage got from administrative unit of the Woreda, although 

precipitation and temperature pattern had been collected from the Woreda station, this was from 

(1982 – 2010) and (1984 – 2012) respectively.  

3.4.2.3 Observation  

Observation is another technique for data collection. They arrange for surveyors with a chance to 

cooperatively discover the related issues (Mikkelsen, 2002). Looking at livelihoods of the people 

would arrange for essential and helpful information. Taking a good observing at physical and 

socio-economic practices societies are elaborate with would vital assistances to recognize current 

real condition of the people.  
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Chapter Four 

4 Result  

4.1 General Characteristic of the Woreda 

This chapter mainly focus on it is presenting the result and discussion the finding. Result divided 

on three main parts such as general characteristic, impact of climate variability and ways of 

dealing with climate variability i.e. how the local farmers deal with this variability and with 

related to government bodies and others originations working with climate change in the 

Woreda.  

Table 5 Description of the Study Area  

Woreda Kabeles Location Eleva

tion 

meter 

Climate  Pop 

1000 

Land use   Mean 

Temp ºc 

Mean  

Rainfall 

mm 

Adamii 

tulu-judo 

kombolcha 

Abinee 

Garmmaamaa 

& 

Warjaa 

Washguulaa 

Central Rift 

valley, 160 

km from 

Addis 

Ababa   

1500-

2300 

Semi-

Arid and 

hills and 

lakes 

160,  

57% 

male & 

43% 

female 

Mixed 

farming  

19-30 650-750 

Source (Ethiopian Geography Grade 12, 2000) 

The Woreda is one of the “Oromia” regional states in Ethiopia. The population mainly engaged 

mixed agricultural practices. Before started mixed agriculture, people are agro-pastoralists they 

were move place to place to search grazing and also the areas more famous on the production of 

honey and livestock in early period. After 1950s people started sedentary farming, although the 

major crop production of the areas are such as maize, haricot bean, “teff7” and sorghum. 

According to the respondent said that around 62% of the people are illiterate i.e. they cannot read 

either write. Most of them have big family size that which leads searching new farm land for the 

additional needs of family consumption. Most the interviewees are married and they lived 4km 

on the radius of market town. The road divided the each kebekles, only one main road pass 

through the Woreda. There is luck of health center, it has not government hospital nether privet 

hospital but it is far from most farmers’ villages there has unorganized government clinics and 

some privet clinics as well. Generally observed on the areas there is climate variability and 

change, especially this is high effect on the livelihood of the farmers that engaged on climate 

sensitivity such as agricultural activities and Framers are intimately with day to day change on 

the climate. Furthermore it is important to see the local temperature and rain fall pattern of the 

region with combine to the perception of the local farmers toward the climate change and 

                                                           
7 One of typical name is love grass (Eragrostis tef) native to Ethiopia, used as a cereal crop and common food of the 
people 
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variability. By means of taking awareness, the interviewees were asking questioners to answer it 

the condition of precipitation, temperature and other associated problems.  

4.1.1 Numbers of Days change on Rainfall  

According to meteorologist said that the rain fall amount of every year has the relatively same 

amount but the numbers of days are changes. Recognized on the climate data collecting get in 

the study areas, decline in the numbers of days of rainfall. As we could see in the table below in 

1982 seen 73 rainy days and at the end of 2000 began started decline very quickly. As we 

looking also with the perception of the farmers were evidently supported the meteorological data 

set. To supports the perception of what farmer roughly about the rain; at what time the rains 

come and at what amount they are receive. Than heavy rains are indications to flooding before 

percolating to the soil and recharging the ground water resource.  This is affected agricultural 

production due to destroy the crop, increasing erosion, and deposit up riverbeds. Based on the 

seasonal change of rainy season in the areas according to the farmer’s perception especially on 

Belg season totally no rain and also during the main rainy season is not come at the time any 

longer.  

Figure 2 Numbers of Rainy Days  

 Source (Metrology Ethiopia Agency, 2013) 

Between recent decades the Woreda experienced new type of season some old farmers said they 

do not know the season at all, last year it was a good season for them rain came on time but at 

the beginning of the harvesting season the rainfall intensive and damaged a lot of crop yield. 

Meteorologist said that with this decade the Woreda has experienced uneven rainfall pattern not 
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only in this Woreda but also whole country. As we see the data set above there is fluctuates of 

rainy days and also most of the farmers agreed for this situation.  

When the rain comes later there is more and more dry spell happen in the areas and that affect 

the grassland and crop production. Dry spell is also increasing in the Woreda and that which 

followed dry up of pond and ground water due to this there is scarcity of water for even drinking. 

During the heavy rainfall the soil is dry up and water doesn’t have time to percolate through the 

soil but rather washed away the soil. Most of farmers are agreed to this situation due to this 

occurred in the Woreda frequently happened almost more than half of the farm land loss soil 

fertility.  Therefore rainfall is one of the control of crop production that which is not enough 

water in the soil the plaint have not chance to grow up, Specially on the rain fed farming 

practices water is essential element for plaint growth, in the Woreda has experienced two rain 

season which are Meher and Belg.  Most of the farmers cultivated on the main rainy season 

which called it Meher that which get enough water for plant growth. On the short rain season 

mainly used for growing of grazing grass and to keep the Woreda for dryad up between the long 

dry periods. Now a days according to the elders interviewed almost shortage of rain during the 

short rain season due to this the Woreda are suffered to drink themselves and their animals, 

somewhat the traveled long distance to search water and pasture for the animals among this 

animals are suffered and dead.   

Figure 3 Seasonal Calendar and Critical Events Timeline 

 

Source: reproduced from http://www.fews.net/Pages/timelineview.aspx?loc=1&gb=et&l=en  last 

accessed 16/02/2013 

The climate of the Woreda is semi-arid and arid region and the average annual rain fall ranges 

650-750 mm. according to meteorological data in 1983/84 the failure on both rainy season Belg 

and Meher. Again On the years 1991/92, 1997/98 and 2002 /03 the Woreda experienced bad 

season due to heavy and unseasonal rain. In 2007/08 in the Woreda had well known drought 

occurred due to the failure on the Belg rain as well. As we looking meteorological data in the 

Woreda had rainfall show high variability and erratic over the past decade.  On the Woreda there 

is high uncertain patter of rainfall and also unseasonal rainfall type. In recent years the amount 

rainfall patter is highly decline but it has high intensity due to this uneven and unseasonal rain is 

occurred. In 1987 the “Meher rain has badly failed while Belg rain was quite good”. Normally 

http://www.fews.net/Pages/timelineview.aspx?loc=1&gb=et&l=en
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the Woreda have two rainy season pre year, however the interviewees’ said that in the recent 

decades it had unusual rainfall and high intensive rainfall occurs, which leads to flood with 

hailstorm.   

4.1.2 Increasing Temperature  

According to the meteorological data set the temperature has been increasing through time, due 

to this the high evapotranspiration occurred.  More specifically high temperature led high rate of 

evaporation and farmers knows low germination of seeds while they are planting in advance the 

rainy season but seed will not get sufficient moisture in the soil. Most responded agreed with the 

meteorological data set because they said on the interviewed the temperature is increased and 

affect their crop and animal production.  

Figure 4 Annual Temperatures  

 

Source (Metrology Ethiopia Agency, 2013) 

In the future projecting temperature condition in the area experienced high and increasing 

temperature. Most farmers’ perception on the climate variability is change in temperature due to 

deforestation, that which trees are locally controls the climate of the areas and they attracted 

rainfall. In recent decades the Woreda experienced high temperature this leads to the spread of 

epidemic and others kind of disease for instance in the highland area free for malaria but now a 

days the increase of temperature it expanded to highlands.  
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4.2 Impact of Climate Variability in the Woreda 

This all factors are correlated each other and interviewees said that highly shortage of water has 

in the Woreda. And also there is highly shortage of drinking water due to dry up of many spring 

and pond.  Searching of water is hard to get for house consumption and for the animals use rather 

they are travel long distance to get. As I explained before the increasing temperature in the areas 

has related with several problem and most of them are agreed in the area has been a long time 

trend of increasing on the temperature that which can affect the agricultural production. Seasonal 

change is more common in the areas. This is more happen to expanded on the dry season that 

affected the pastoral land and shortage water. Meanwhile the rapid expansion of diseases in this 

areas kill a lot of livestock due to this fact most of them are lost plough oxen and the numbers of 

livestock. The areas also as experienced flood due to the occurrence of intensive rainfall the 

farmers lost their agricultural production, soil fertility and soil erosion.   

Table 6 Factors that determined crop and animal production  

Indicters Frequency Percentage 

Shortage of rain 40 100 

Increasing temperature 36 90 

Flood 33 82.5 

Epidemic disease 31 77.5 

Drying of springs 26 65 

Seasonal changed  35 83 

Source (interview, 2013)  

4.2.1 Climate Variability  

Climate variability extremis bring an impact of the livelihood of the people such are drought, 

famine, crop pest, land degradation and change in ecosystem. In Ethiopia famine is long time 

history but now days the event happen with short time. This is due to the farmers more reliant on 

climate that affected their crop and animal production.  In Woreda drought is becoming more and 

more frequent. According to informal discussion said that drought occurred repeatedly almost 

within two years. Among the interview on the categories of elders said that on the areas 

experienced several drought occurrences due to mainly the “unseasonal, heavy and failure 

rainfalls”.  According to meteorologists in “1991/92, 1993/94 years had failure on the rain on 

Belg season due to this in the areas had drought but on the years 1994 it had heavy and 

unseasonal occurred and destroyed the farming land”. The Woreda occurred drought and people 

are starved and stand their hand to see food aid for government and NGOs. On the years in 

1997/98 on the Woreda drought and the failure of main rainy season on the areas that cost the 

livelihood of the farmers more than million US dollar. In 1998 on the area happen food shortage 

and in 2001 and 2002 there also happen again food shortage and shortage water in the Woreda. 

In 2005 and 2006 it had good season but in 2006 during the harvesting time heavy and 

unseasonal rain with hailstorm occurrence and destroy mainly cultivated land. In 2007 and 2008 

it had Belg rain failed and on the same year it occurrence unseasonal and heavy rain in Meher 
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due to this happen 100% of the farming production destroyed and the farmer looking to aid 

(meteorologist, 2013). 

When it mentions food insecurity in Woreda could be experienced due to long time drought 

occurrence. Most of farmers said that the “income could not adequately feed household for the 

whole year, and the family leads to food insecure” i.e. its adaptive capacity of the family is very 

low. In this situation, the families become weak to any hazard for example drought and climate 

change and variability. The 93.8% of the interviewees said that their “income is not enough to 

sustain their family all year round”. Only the rest 6.2% could endure them with their income the 

around 9 months. From this, it could recognize that in more or less all families hard to pass the 

whole year by their own production. Very little farmers live fairly better life as the evidence 

showed that from both informal discussion and interviewee. Farmers sustain their family 

working to get additional income source through working off-farm activities like petty trading, 

fishing, and casual labor hiring.  Those who are fully dependent on agricultural practice could 

not live better than those who diversifying livelihoods.  

 When we were born, there were forest and wild animals such as cheetahs, hyenas, and leopards 

and so on. All of these mammals were breading. At that time, creatures such as bees were found 

in the forest. Cows were giving birth to their calves in the forest as well. The reason these 

resources were available was because of the forest. Nowadays since 1963 deforestation has 

increased and drought has become more frequent and destroyed the pasture. Wild animals 

disappeared. Main rainy season comes at early in June and ends late in August in the early day 

but after recent three decades the situation is change the rain come at the end of August and ends 

in early September before we used to get enough rain for harvests. This year the amount of the 

rain used to be very good compared to the recent years. In the last 5 years the rain came very 

much delayed and destroyed the crops that we had planted. The amount of rainfall fluctuates a 

great deal we get 15 day of rain then 10 up to15 days of drought and so on. With such rainfall 

pattern we harvest poor quality grain to feed our livestock. That is the truth. If there are no bees, 

no grassland, field and forests no animal life can exist. Hunger and famine weakens our 

children’s resistance and Diarrhea affects them Due to this our children still dying. In the rain 

season our children fetch water from rivers and to get there takes at least one hour away by foots. 

We heard that there are germs in the water that cause disease not only for children but for us all. 

Generally speaking no one is healthy in this community. Animals are dying, we have been 

receiving food aid since 1958 but nothing improves. People of my age and generation have seen 

hard living conditions; we have seen life full problems. The heat and dryness of our area is ever 

increasing. Due to this, production is decreasing substantially. Last year something new 

happened that surprised that whole community and the local people severe hailstorms. We have 

not seen it in my live even in our grandfathers have never experienced this before and had never 

heard about this” (farmers, 2013).   

The area experienced shortage of food, land productivity decline and intense rain occurred leads 

to flood. Among all the interviewees said that 98% of the Woreda affected the problem in on the 
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shortage of food due to these problems people see at aid and government. The other problem is 

loss of fertility of the cultivation land and high rate of erosion. Due to deforestation the soil could 

not have protection to hinder water run-off, the rain is not as the same as the previous years but it 

as high intensity rainfall that leads to flood other also the rapid expansion of disease on the study 

areas. All respondent agreed that the scarcity of drinking water people are affected by Diarrhea 

and also high rate animal mortality due to scarcity water especially oxen died (the main 

agricultural input) and children mortality.     

Table 7 Interview form the elders group  

Indicter’s 50 years back 30 years back  Now 

Climate conditions  Bio model type of 

rainy season which 

rain fall is consistent  

Since 1980s 

long droughts 

and low amount 

of rain fall 

Rainy season change, erratic 

rains and no early rain that which 

long dry spell (9 month without 

rain) 

Socio-Economic 

condition 

High numbers of 

illiterates, pastoralist   

Clive war in the 

country in 

affected their 

children taken 

for military, no 

social support 

from the 

government  

Relatively educated, some 

support for the agriculture and 

health, some credit saving 

started, family planning, start of 

seeding but not working because 

of shortage water, charcoal 

making, use animal manure as 

energy source, shorter growth of 

varieties fertilizer and improved 

seeds, and long distance of water 

fetching.  

Impacts  Plenty of pasture and 

forests, diseases, no 

arable farming and 

depending on 

animals and 

production  

No drinking 

water, disease 

and death, food 

aid and starting 

sedentary 

agriculture.  

low productivity, low moisture, 

flood, high numbers of cattle 

loose due to shortage of water,  

several drought  

Source: interview of elders, 2013 

4.3 Vulnerability of Main Income Source of the Farmers Impacted  

4.3.1 Crop production 

The main income of the area is crop production and average land size of every farmer is around 

0.5 hectare. Among 80% of interviewee said that they did produced not enough for the family 

consumption throughout the years in addition the rain is not sufficient to produced crop 

production.   

As we see in the table 6 shortage of rain is the major problematic of the Woreda. Due to several 

factors, and interviewees said that “the rain does not come at a time and the area experienced 

long period of dry season that lead the areas scarcity of water beside to this high temperature 
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followed evaporation and the soil is becoming dry and loss there moisture. After uneven rainfall 

and intense rainfall happen immediately in the Woreda crop pest infection occurred. The further 

issues that affect crop production in the study area were shortage of farm land, luck of oxen or 

(high rate morality of Oxen), luck of agricultural inputs and using traditional farming technique. 

Hence, families that face the problems for example lack of oxen, farm land and incapability to 

purchase agricultural inputs due to these factors the farmers are greatly vulnerable to lack of food 

crops yield. . Therefor these factors are deteriorated the crop production in the area. 

4.3.2 Livestock  

According to the interviewed Most of them have livestock and it has been used as the source of 

income in addition to crop cultivation. Around 75% of the people have livestock and 25% of the 

families have not livestock. In the Woreda Oxen, Cow, Sheep, Goat, Hen and Honey Bee found 

and seen. Most of the farmers have Hen and Goat due to the area experienced high temperature 

and it is favorable condition of this animals. Additional some farmers have donkey, horse and 

camel using for transportation for good and servicer to the market. According to the respondent 

the proportion of camel is higher than any transporter animals because the area suitable to the 

camel. Although most of farmers are involved in crop farming and their farming system is usual 

traditional by using Oxen, above 48% of the families, have no their own Oxen. In addition to 

that, the Goat production is higher and increasing in the area that may communicate with the 

expansion of desertification. And also informal discussion mentioned that before 25 and 30 

years, the Woreda were highly involved in Sheep raring than Goat, but at the present due to the 

rising temperature and expanded desertification they changed it in to Goat. Livestock is one of 

the extra income sources for most of the families.  

4.4 Determinants of adaptive capacity  

4.4.1 Economic  

Economic status is the key for developing adaptive capacity in any community.  According to the 

finding assets is determined by the size of the family, land area cultivated and number of cattle, 

sheep, goats and donkeys owned. All farmers cultivate the same crops and possess the same 

kinds of animals. The major constraints limiting farming production for poorer households are a 

lack of plow-oxen and credit amenities that would allow investment in inputs. One arrangement 

available to overcome these barriers is middle and better-off households provide plow-oxen to 

the poor and very poor in exchange for farming work and the hiring of oxen for land 

groundwork. The better-off assets groups are restricted by infertile soil and lack of inputs. The 

better-off overcome such difficulties by using natural manure. The poorer wealth groups do not 

maintain more animals as a result of lack of adequate money, pasture, water and crop residue. 

The middle and better-off are constrained by the same factors, with the exception of money. The 

better-off overcome these problems by purchasing additional crop residue from the market 

(interviews, farmers and Agriculture officer, 2013). 
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4.4.2 Technology  

According to the officer of agriculture approved that the yield per household decline is 

considerably from 50-60 quintals to now the average production of all kind of cereal or crop per 

household is decline 4-6 quintal with 7 members of household averagely. Due to low 

development of using modern technology According to the data in the Woreda no one could be 

seen in using the modern technology. That is contributed the limited adaptive capacity of the 

farmers (Agriculture officer, 2013).  

4.4.3 Infrastructure  

Woreda is situated at 160 km away from the capital city of Addis Ababa. As the data achieved 

from both the household & development agents of the Woreda, there is a road that divided the 

Woreda with the surrounding Woreda. In addition to this, it is located at the road from urban 

town like Adami Tulu till Ziway pass through the Woreda. This road is all weather roads and 

also transportation is accessible. So, they travel both on foot and by bus. But the road is not 

enough to connect all the Kebekles and villages still there is some limitation on the road.  There 

is one market in the Woreda on the respondent of the farmers which is the distance to the market 

takes 2-3hours by foot and animals. This means there is a struggle in marketing their products 

unable to sell their products simply and unable to get goods and services as they need. Most 

female headed families explained that they have a difficult to go market due to the remoteness 

and the luck of road. Therefore, they prefer to stay there to sell their crops with low price and 

purchase user products expensively. From these problems, the farmer’s particularly female 

headed families are more vulnerable.  

Health According to the respondents said that in the Woreda has been experienced livestock 

disease as well within this kind of hazards the livelihood of the peoples has vulnerable.  On the 

Woreda administrator said that there is no hospital in the Woreda and two health center but not 

organized well and there is no doctor at all, due to these the area has additional burden on the 

people health. In addition to this in the study areas experienced several some nutritional problem 

that lead the Woreda food insecurity this leads to some disease. All most all respondent said that 

major problem of is specified is nutritional especially for the children. 

Water supply in the area indicted 85% of the respondent said that water supply used from 

traditional ponds and shallow ground water which has been decreasing in the past three decade. 

More than half of them are said that the decline was because of failure of rainfall. Interviewee’s 

mention that mainly girls are busy to fetch water from distant sources due to the fact that during 

droughts to help their mothers at home and they are not chance go to school. Moreover, some of 

farmers believed that their animals had passed away because of lack or less amount of water. 

According to meteorological and hydrological data showed that decline in the ground water i.e. 

traditional ponds and hand-dug water dry up. Most of them are depended on river and lake water 

sources for house consumption and their animals.  These sources are contaminated. People used 

for drinking and have some disease related with water polluted.  
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4.4.4 Information and communication 

Most of farmers in Woreda usually they are monthly meetings in the kebele as the source of 

information. And it used Radio to get information and also social meetings i.e. Ekube8, Ederie9 

and coffee ceremony is getting some of the farmers.  In the areas is some of limitation to get 

proper information to the farmers.  

4.4.5 Institution  

In horn of Africa rainfall become recently erratic and surface temperature continue to rise. 

Climate change is going to reinforce a number of extreme weather events.  From 2005 onward 

the government introduced the safety net program which aim to help citizen solve their own food 

and security. Around 7 up to 8 million of people benefited from this program throughout the 

country. It has been focused small scale farming and they are tried to provide assistance small 

scale farmers to be able to feed themselves. They tried to use these measures of drought 

improved water management technique, improved productivity and as no. The reason for safety 

net program which created income through public works program more farmers are employed 

built their dams. One of safety net project is to build new choke dam around the Woreda. The 

work is a part of massive water management program that been years making that can be seen in 

the whole Ethiopia. The dams are two advantages through harvesting by water irrigate their 

fields and also it helps us to protect from flood hazard that to affect the lowland fields. The goal 

to insure the failed rain never again leads to failed crop (administrate officer, 2013). In the rainy 

season this dam it helps retained long enough so that can seep in the ground instead of gushing 

away in the rivers. Not only families received study income but also the work lifted the ground 

water level. Farmers now enable to drag water stream and ponds, they can plant vegetables seal 

the surplus to the market. 

Education is one of the key players for the development of a region. So, access to education can 

be one of the factors of the vulnerability. This is related with access to contract date facts. 

According to administrator officer said that in Woreda, there is one elementary (1-4) and junior 

secondary (1-6) school. Therefore luck of proper education in the Woreda rather they are travel 

long distance to get education but during harvest time children stop go to school to help family at 

the field specially girls. Additional early marriage is encouraging in the area people forced to 

married than to go to school. 

4.4.6 Equity  

It is difficult to say this but during the field observation and interview, women are problematic to 

get interview because the area has an equal to male due to most of the male is the house head 

pules cultural gap. Due to this most of them are difficult to pose their resources and seven if the 

female house head has limited asset and capital to access their own land rather the rent it out for 

                                                           
8 That means traditional social organization for deposited the money  
9 That means traditional social association for helping the sociality for social issues specially burial ceremony  
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the better off. The poor farmers are also limited to access their farm land due to very low 

economic status.  

4.5 Ways of Dealing with Climate Variability   

4.5.1 Local adaption and copping strategies 

With deep connection to nature, the Woreda indigenous community, and people are experiencing 

some of the most noticeable effects of climate change and variability. This study try to look that 

is bringing together traditional community, government and other organization work related to 

this issue. The farmers are witnessed for climate change and variability due to the reliant on 

climate. This study focuses on the some of the key link between traditional knowledge, and 

theory and the policy solution being interviewed such as:- 

4.5.1.1 Diversification Income  

According of agricultural officers mention that to improving the income of the farmers by using 

this method. Our methods are diversification and intensification, when you say diversification is 

growing different type of crop and vegetation on the same time and field. When they see 

intensification is increasing the productivity per unit area. They make the farmers self-sufficient 

by providing the different improved farming technologies and them after we give them improved 

farming technology and training. They are creating the modern farmers and the others are 

copping from them. More than 35% of the farmers are benefited with these methods. Due to this 

the farmer income are dramatically increased. The officer added that due to this method the non-

benefiter farmer income annually around 8000 birr10 but the benefiter farmers annually income 

increased up to 36,000 birr there is a different 28,000 birr. After they are the member of this 

project then they received 15 kg of potato and 1 kg of onion seed. Additionally get pumped out 

the ground water easy and manually working and they grow different vegetable crops and 

vegetable in the backyard. They have .05 hector of land on that .5 hector of land they maximized 

they annual income and again add bee keeping.  They income increased by using the modern bee 

keeping and now some of the member in this projected earning relatively good income to 

compared to the non-member farmers.  

4.5.1.2 Mixing crop production with pastoralism 

According to agricultural officer approved that mixed crop production with pastoralism started in 

1950s in the area to overcome the adverse impact of climate variability. All farmers are used this 

method to compensated agricultural production failure. If farmers have these kinds of resources 

it may occupation as a significant safety net then also subsidizes to extra income, for the reason 

that animal products can be sold, and livestock can also be sold too through hard times. Selling 

of livestock is recognized as a coping instrument to climate variability’s. And also it has create 

that selling of livestock were a public coping strategy throughout drought times. Therefore 

Livestock is frequently a significant livelihood of many farmers likewise, for several farmers 

                                                           
10 Ethiopian currency  
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regularly identified as crop production, and livestock is helpful to support their home’s needs. As 

we know the Woreda climate is arid and semi-arid. The farmers have a long time traditional to 

travel during the dry time to searching water and pasture. This is other alternative to help the 

farmers during the dry period.  

4.5.1.3 Changing growth season and early maturing crop 

This method is highly known and most farmers used these methods. Due to seasonal change the 

farmers need some early matured crop and the government deliver the crop seeds not only this 

but also selected seeds. According the farmers said that the months of the years were named after 

season’s weather pattern but actually changing the name of the month because the weather is 

changing the name of the month and in fact the new names they gave. Some framers used early 

maturing crop and they are more benefit to the system. According to Safety Net Program they 

provide the improved variety crop introduce the Woreda two years ago and it is very good as I 

have seen in some part of the Woreda the performance is good and Adaption program like this 

building a bright future of the society.  

4.5.1.4 Credit  

There was traditional credit system but not used now because their capacity is decline not used as 

early. Some farmers said that in the area have Oromiaya Credit and Saving Share Company 

deliver some credit for them. Through this credit farmers are buy agricultural input, livestock and 

others assets. This credit is arranged by association and to bring the farmers on starting in Belg 

season which is January and February every year and paid back on the harvesting time. 

According to some farmers said that the need other credit and saving organization to help them.   

4.5.1.5 Saving  

Saving is one of the traditional techniques of adaptation mechanism in the area. There are two 

type of saving such as during impact and pre impact savings. During impact saving is the saving 

used the household during bad time use fewer amount of food consumption, and fewer amount of 

food or item buying.   Pre impact saving is the household save any assets (crop, livestock, food, 

and money) to sustain for the bad time. Most interviewees agreed on the early time this kind of 

technique is common but now the assets is highly decline and it is hard to save but again more 

reliant on minimized their consumption.  

4.5.1.6 Tree planting  

This is another method farmers used to adjust the adverse effect of climate. According to elders 

said that tree planting to be one of the main techniques used by farmers to adjust to climate 

variability and also described that decrease in rainfall have been derived after the people have 

begun cutting trees in their area. Additional reforestation program make the Woreda green 

anytime in last decade.  Finally Farmers said that we are benefited from this project we are able 

to make to the last drought, if you ask me what we wish to get enough rain, grass and pasture we 

wish to become self-sufficient. 
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4.5.1.7 Off-farm activities 

According to the responded said that they are not support their family feed them throughout the 

year and they are hardly puss to search other alternative to work like petty trade, fishery, making 

charcoal, casual labor hiring, and working in urban city as carpenter. Some of respondent said 

that during dry time the move near urban town to search job especially in Ziway there is a big 

flower plantation working as labor forces. They travel long distance they don’t have time to 

come back home stay there until rain season comes. 

4.5.1.8 Soil and Water conservation 

According to interviewees said that the Woreda specially suffered water shortage but rainfall is 

intense that which highly affected the soil fertility that eroded easy. There has other regional 

experience like terraces well known in Konso region of Ethiopia. With some NGOs working 

developing water tape in the region and constructed some little water dam for but it is not enough 

to solve their problem. According to the agricultural extension services said that this Woreda has 

been recently reclaimed. It had noting it was white ground. But after intervention to treat and 

implement different soil and water conservations, the community is getting benefits from this 

area. 

4.5.1.9 Selling of assets 

According to the respondents most of the agreed that before two decades their selling livestock 

to deals this variability but now a day due to high mortality of the livestock in the Woreda 

farmers have not to sale their livestock.  Even selling of house and farm land are other method to 

cope this variability but the decline the price of farm land due to decline of fertility of soil. In the 

recent years in the Woreda has a great numbers of Goats and sale to protect their family for 

adverse impact of the change. 

4.5.1.10  “Enset”11 

In every farmers have this plant, when we consider to food insecurity in Ethiopian as whole this 

is plant in more common in densely populated areas i.e. one plant of Enset it fed the whole 

family about 2 month without addition food supply. Some farmers also agreed that this plant for 

them is an assurance to the drought period.    

4.5.1.11 Wild Food Gathering  

This method is one of the traditional methods of adaptive capacity of the region. Most farmer 

gathering wild food to sustain their family needs among the wild food such as mushroom, wild 

fruits and berry.    

4.5.1.12 Food aid  

Food aid is common in the area since every drought occurs. According to the administrator 

officer approved that in every drought period farmers need some food aid because they are not 

                                                           
11 It seems like banana plant 
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produce enough for their family even last ten years onward the Woreda support the farmers 

through food aids. 

4.5.1.13 Irrigation and Diverting of Water  

Irrigation method is one of and the best ways of deal the climate change and variability in most 

part of rain fed agricultural practices. According to the respondent said that in the Woreda highly 

depended on the water harvesting. Farmers cannot long reliant on timely rainfall to harvesting 

their crops. Due to the availability of water for irrigation we are producing vegetation and other 

crops throughout the years. The vegetable we are using both home consumption and for selling 

other market.  

4.5.1.14 Other Method to Use Dealing to Climate Variability and Change  

According to the farmers said that in the Woreda highly depended on the food aid either 

government or NGOs. As we know the region is arid and semi-arid areas due to this farmers has 

had long time experienced for seasonal migration during dry period to search water and grazing 

ground for animals. Still this method used by farmers to deals the climate change. 15% of the 

farmers used seasonal migration, very little percent on the borrow money for government or 

public union but farmers not fever this because it does not have enough money to paid back 

rather they look at aid. Some of them are depended on aid from relative and NGOs. Selling 

assists are the same percentage.  This is very little contribution to deals the climate variability.   
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Chapter Five 

5 Discussion  

5.1 The Major Problem in the Woreda  

The countries most vulnerable are least able to protect themselves. They also contribute least to 

the global emissions of greenhouse gases. Without action they will pay a high price for the 

actions of others. Kofi Annan.  

5.1.1 Climate Variability and Change   

The climate is change every year the rainfall decline. What the farmer’s filling is fear? Fear of 

what they faced tomorrow. They are reason for household consumption of shortage of water that 

means clean water. Around the Woreda climate is variable, water is whether too much or too 

little is often hardest of the problem. Climate variability and change is kicking poor farmers it is 

hardest. During the dry season it takes 6 hour the day to fetching water. After the several 

droughts the most farmers lost some hectors of crop and more than half of the livestock. During 

the intense rainfall flood occurred due to this occurrence in the Woreda the water contaminated 

and children are suffered for disease and hunger. When it considers health, it has indirectly 

relationship with climate variability’s because climate has direct impact on human live i.e. the 

increasing of temperature in most part of tropical are has become the spread of malaria from 

lowland to highland specially in east part of Africa country (UNFCCC, 2007).  As it indicted in 

the theory some diseases related with nature due to change temperature this occur to the study 

areas. The speared of flues in all Woreda and some respondent approved this flues is occurred 

like epidemic disease.  Woreda officer mentioned that the occurrences of Diarrhea due to luck of 

drinking water and high mortality of children caused by malaria. Additionally suggested that 

relationship between variability and selected food consumption is most important, if they eat 

enough food the people would be more resistant to diseases. 

The farmers of the Woreda always cope of drought and climate variability even worry which 

bring about more unpredicted weather, more frequent and severity drought. On the last three 

decade on the main rain season this area received few days so the ponds are not storing enough 

water, not enough pasture growing and crop failure. If the natural resources are not good the 

livestock not produce or not survived. Most of the farmers said that used for household 

consummation and livestock on the same pond. And they need to rehabilitated the pond and 

clean. Therefore to due to this shortage water, access limited of farm land and grazing land leads 

to the community to conflict. This conflicted is quite common emerges between community and 

outside the community. I personally observed on the field some farmers dinging some water 

wales to control the running water to use for irrigation purpose. Some efforts have been ready in 

changed perceptions to help the agricultural sector in addition to improve economic growth of 
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the area to the sustainable base. These are changing crop type, changing livestock type, working 

additional works other than agriculture, using irrigation and planting trees. 

5.2 Ways of Dealing with Climate Variability   

There are two kind of technique such as traditional and modern ways of deal towards climate 

change and variability. Traditional farmers cope the climate variability such as gathering of wild 

food, selling of Assets and livestock, using Enset, minimized food consumption, fishing, petty 

trade etc. this traditional techniques now is used but government supported them combining with 

the modern one to deal this change. These are an opportunities to climate variability in Ethiopia 

contain shifting in cropping and planting practices, saving of consumption, using wild foods, 

credit, petty trade, movement in search of work, storage tower, selling of assets,  early warning 

system, food aid (Worldbank,2010). The most common adaption mechanism in the area are such 

as cattle selling, mobility, saving, diversification off-farm and non-farm, credit from formal and 

informal sector, and irrigation.  

5.3 Determinates of adaptive capacity  

As I mention in this part such as economic resources, technology, information and skill, 

infrastructure, institution, and equity are the determinate one to apply a certain adaptive capacity. 

These all determinates are to build the capacity of the framers towards climate change however, 

these facilitators also barriers or limitation for adaptive capacity. The perceived limits to 

adaptation are hence likely to vary according to different metrics. For example, the five facilities 

for judging the significance of climate change impacts described by Schneider et al. (2000) – 

monetary loss, loss of life, biodiversity loss, distribution and equity, and quality of life (including 

factors such as coercion to migrate, conflict over resources, cultural diversity, and loss of cultural 

heritage sites) - can lead to very different assessments of the limits to adaptation. But emerging 

literature on adaptation processes also identifies significant barriers to action in financial, 

cultural and policy realms that raise questions about the efficacy and legitimacy of adaptation as 

a response to climate change. According to the theory the limits and barriers are roughly 

classified in to two: such as physical and ecological limits and technological limits.  At the 

moment it will be see that on together with the Ethiopian government and some individual 

farmers already do adaptation actions because of adverse impact of the climate changes in 

several alternative ways, however there are still several obstacles and restrictions to climate 

change and variability adaptations as much as facilitators and opportunities. 

5.3.1 Economic resources  

Wealth is classified by farm and non-farm earnings, farm land size and livestock possession. 

New agriculture technology necessitates improving the income of the farmers.  Therefore income 

and adaption capacity has positively correlation (Knowler & Bradshow, 2007; Franzel, 1999). 

Farmer might get higher in come might be minimalized their risk clue to get information, a lower 

discount and longer term planning horizon (CIMMYT, 1993). According to Deressa (2009) 

social capital could vital for adaptation to climate change that which positive influenced. The 
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numbers of relatives of household in the local area and famers to farmers’ extension represented 

social capital. 

5.3.2 Technological  

The technology that the farmers used affects the quantity of the yield. These means as the 

technology adapted the yield improved and vice versa. In general, these altogether directly and 

indirectly magnify the people’s vulnerability to the impacts of climate change and variability. 

According to the theory that I wrote it supported each other’s, technology also hider the adaptive 

capacity of give society.  

5.3.3 Information and Skill  

Information and skill determined the adaptive capacity of the farmers, in the Woreda very high 

limited numbers of information due to this people they do not especially during in seasonal 

shifting. The early warning system is other limitation for the Woreda. During the interview I 

could see it the limitation of skill man power.  

5.3.4 Infrastructure 

From the earlier time Woreda is the main source of wood for fuels to delivery for the Addis 

Ababa and Ziway cities.  At the present moment forest highly declined because of illegal 

charcoal making. The energy source in the Woreda generally depending on the wood due to this 

the areas is highly suffered energy sources.   Inhabitants said that in the past three decade 

domestic use energy level decline in biomass fuels. The farmers accepted this due to drought and 

irregular rainfall pattern as well as charcoal making and fuel wood production is aggravated the 

situation. Additionally now a day due to shortage of water sources, people now are moved for the 

long distance to get water for house consumption.  This searching water for them and animals is 

difficult and it takes more days to cover 15 up to 36 km. Doing this takes time away from 

engaging in productive activities. It also means children are taken out of school to look for water 

instead of studying. And animals are dead due to suffer of without water travelling long distance. 

Limited of infrastructure is one of the factors that create the farmers more vulnerable to climate 

change. Infrastructure includes road, health service, pure water supply, market, information etc. 

Hence, from the data collected & observation in Woreda the level of infrastructure is 

undeveloped.  

5.3.5 Institutions  

Institutions are key play to provide amenities, service, information, and education for the 

farmers. Due to the limitation the farmers has affected to face the new situation, personal I 

observed on the field work very little institution are help them to provide some addition income 

for the farmers but still not enough.   

5.3.6 Equity  

According to the interview there is unequal educational statue among female and male sex 

categories. During the draught period children are not go to school especially female they used to 
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help family to fetch water from the distance. Among the interview almost the female household 

and some children are not educated. Additionally the farmers has fever the early marriage 

especially female. Due this factors woman has additional burden to face this situation as well.    

5.4 Local adaption and copping strategies 

5.4.1 Crop Diversification  

According to United Nations Environment Programme (UNEP) the crop diversification methods 

quite common in most part of sub-Saharan Africa. And it is refers growing, mixing or 

intercropping varies type of crop or cultivars of the same crops. Also pursues to avoid the risk of 

total crop failure somewhat it reduced the crop yield on the specific crop (UNEP, 2006).  These 

methods are widespread in Ethiopia because it is to overcome climate change in the country as 

whole (Deressa et al. 2009). It identified as the coping strategy that has evolved to deal with both 

in expected rainfall uncertainty and evolving within season variations in rainfall (Cooper et al. 

2008). Most region of Ethiopia widely used this method to deal the adverts impact of climate 

variability. As it is mentioned before farmers are used mixed agricultural practices and the 

agricultural extension services advised them to plant different kind of crop in the same time. 

According to informal discussion and interviewees most of the areas known about the method 

and often use it even during a good season. This Woreda used it on this method farmers get 

benefited and the change their life. Among these benefits such as: 

 It more protected for this reason that if one verity fails it would likely have some other 

varieties.  

 Crop Rotation within crop varieties on each plot of lands which help soil fertility will be 

maintained and soil might have not tired  

 Promote Planting drought tolerant and early maturing crop varieties important options 

Using home grades and diversification of herds and income 

5.4.2 Mixing crop production with pastoralism 

In the arid and semi-arid areas of Ethiopia, harvesting is largely difficult and indeed risks 

together with respects to production and ecological degradation (Cooper et al. 2008). In these 

areas pastoralism commonly dominates. In dry areas coping strategies assume even greater 

significance, but are maybe less diversified because of the more limited asset base and the more 

marginalized nature of such communities (Cooper et al. 2008). In other parts of the country, crop 

production can be mixed with pastoralism and hazard can be minimized.  According to Centre 

for Environmental Economics and Policy in Africa  (CEEPA) are situations that “owning 

livestock may safeguard the farmers against the effects of crop failure or low harvests throughout 

harsh climatic situations” (CEEPA 2006 p. 7).  This is a good example using in the Woreda On 

the other hand, individuals farmers are traditionally reliant on livestock would regularly have 

assistances if they can began to cultivate crops and in this way mix crop production and 

https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDMQFjAA&url=http%3A%2F%2Fwww.unep.org%2F&ei=nnUYUozjNOam4gSb7IH4Cg&usg=AFQjCNEnrBQpG_wOX2QuSmN-CK3ZgLxkpw&sig2=fOfKJf3R4SoJmMKbub1CuQ&bvm=bv.51156542,d.bGE
https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC8QFjAA&url=http%3A%2F%2Fwww.ceepa.co.za%2F&ei=-nYYUuiVNamJ4gSO9IBo&usg=AFQjCNGdJJznVhvydLg8ZiC5ojUwin7h6w&sig2=7hgW98ESzeg68AJycrq8Hg&bvm=bv.51156542,d.bGE
https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC8QFjAA&url=http%3A%2F%2Fwww.ceepa.co.za%2F&ei=-nYYUuiVNamJ4gSO9IBo&usg=AFQjCNGdJJznVhvydLg8ZiC5ojUwin7h6w&sig2=7hgW98ESzeg68AJycrq8Hg&bvm=bv.51156542,d.bGE
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pastoralism a method to cope with the adverse effect of the climate variability (Tadege 2007 and 

Desalegn et al. 2006).  

5.4.3 Off-farm activities 

Farmer’s vulnerability to adverse effect of climate change can be improved if the farmers have 

off-farm work on the side agricultural. It is found that the good example for the Woreda sale of 

labor was an effective coping strategy between farmers in the Upper Awash Basin of Ethiopia 

throughout drought times (Desalegn et al. 2006) this region found on the same site with the study 

areas and even same agro-ecological setting.  

Traditional and modern coping mechanisms in Ethiopia moreover contain improved petty service 

invention on mentioned on this finding (Tadege 2007). Off-farm actions can such as be selling of 

honey, clothes, or home made products like mattresses, hot food, local beverages, whips, 

carpenter and ropes. Wherever the chances happen the farmers are casual labor hiring and 

trading commodities are common in Ethiopia (Cooper et al. 2008).  

Researcher said that other strategies are off-farm activity like handcraft activity, selling tea or 

coffee which helps the farmer’s additional income generating for the household. This is 

important additional income other than the farming to cover some household expenses. One of 

the off farm activities I observed is casual labor hiring, petty trading, off farm activates. There 

also handcraft making and selling and migration. Migration is temporary and/or permanent. This 

off farm activist differed for men, woman and children. According to kibreab said that to develop 

a strong institution and system that which widened knowledge on climate related hazards, 

knowledge on adaptation and which on towards integrating adaptation in the economic planning 

on long term and medium term development strategies. 

5.4.4 Soil and Water conservation 

In Ethiopia they have regularly taken diverse types of soil and water conservation strategies from 

about 1990s, then soil and water conservation strategies have perhaps established considerably 

from that time. These strategies are largely taken as a result of soil degradation and soil erosion, 

and for the reason that farmers caused by this, need to recover their fields. These actions are 

progressively significant nowadays for the reason that climate changes to some extents are 

increase rate of change on these processes (Deressas et al., 2009). This frequently consequences 

in agricultural drought and massive soil erosion in some locations, for example hillsides and 

plateau edges, and flood in others, such as low lying land and valley bottoms (UNEP 2006) to 

deal this kind of problem either by government or community.  

According to the researcher said that The Soil and moisture Conservation strategies is like 

terracing activities using both individual and community level. These all are labor demanding 

activities. These means has women headed household or single women and those who labor 

shortage are more vulnerable because they cannot practices adequate amount of adaptation 

strategy which are lobar demanding. Most of the farmers agreed that the extension worker the 
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rural development office helping us on soil and water conservation both on in own fields and 

community water shade activities. According to rural development extension officers also 

mentioned that the government has so many activities such as water shade management, 

livestock improvement, small scale irrigation, using improved inputs or supplying input i.e. 

water pumper, and there also multi-sectorial activity in the Woreda going on .  The project is 

having a good impact in this valley. Frist, the pasture that was exposed is now being protected. 

Second, that land was eroded is being conserved by terracing that starts from the highest 

elevation. The micro-dams we created and the grass planting helps us by providing pasture.  ” By 

using such strategies “they have told us, they are able feed themselves, their cattle and to protect 

the soil from erosion and protect the environment from aridity. They get advantages, this many 

advantages stem from these basic activities and they hope to use this experience as a role model. 

5.4.5 Afforestation   

Farmers are strongly believed that climate variability arise due to high rate of deforestation and 

they are plan to planting trees like trees, plants, and grass are valuable for the reason that the 

roots care for the soil from erosion. Trees are valuable throughout floods and droughts, and many 

trees together might give decline temperatures in the near area, a more new air, and shadow 

(Deressa et al. 2009). There is drought tolerant plant used for house used consumption.  Such as 

Enset or false banana is a fairly drought resistant plant besides it is an extremely valuable plant 

in several parts of Ethiopian regions, particularly in the south. Enset is a fit plant in some areas of 

Ethiopia and consequently more or less a sample of the farmer’s choice. It is still so significant 

that it is decided to be occupied as an individual choice. Enset delivers additional quantity of 

food per unit area than greatest cereals in Ethiopia. It is predictable that 40 to 60 plants 250-375 

square meters can deliver sufficient food for a family of five to six people. The tendency for 

fairly a number of families is food uncertainty, and Enset is to a large amount successful this 

condition for those families that are raising it (Nater, 2010). 

5.4.6 Food aid  

This is other method are farmers used, Food aid has been known as a coping strategy to climate 

change and variability in Ethiopia (Tadege 2007). Throughout drought period such as, 

government, NGOs, relatives and others can help farmers economically or else (Desalegn, 2006) 

due to there is not self-sufficient.  High yield verity used to build the community with varies 

small scale landholding.  I tried to observe one strategy used to try to access in marsh area 

through share cropping with other farmers. There are other farmers limited labor but they have 

farm land sharing with other farmers they have power to cultivated the areas. Early planting and 

changing planting system according to rainfall, using improved verity during the long cycle 

rainfall farmers using long growth sorghum started May till September (interview farmers, 

2013). 
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Chapter sex 

6 Conclusion and Recommendation  

6.1 Conclusion  

Although climate change is a global phenomenon but the effects are localized. Communities 

affected by the changing climate need to find their own, local solutions in order to adapt. In these 

community children, elder, poor and women are the most vulnerable. Additional women are the 

first know affecting drought, due to the know best about the problem in the house with children 

and their cattle. They know about shortage of food and water.  Community is key to unidentified 

the solution. To working with the community to build and rehabilitate ponds it is also clearing 

evincing bushes to range land Local solution include deepening repairing ponds  so hold more 

water, distributed drought tolerant goats that help family’s rebuild they livestock and improving 

public health by build new health center. 

The need of mobility to access water and grazing lands are conflict is quite common emerge with 

communities. The areas affected due to numbers of reasons such as low vegetation covers, 

shallow soil depth, drought, flood etc. discussion with me and different stockholders on the cause 

of environmental problems including consequence that climate change and variability that cause 

to the farmers in the study area. And measure that lead to be taken to stop the problems. Though 

the annual rainfall in the study area small and decline and increasing temperature. Adding to this 

the fertility of the farm land is degraded which might have been seen in the areas soil erosion. As 

the result the agricultural production has been decreasing.  Damages are caused by flood by crop 

land which aggravated the already existed problem of agricultural land leading to low 

productivity.  

Generally speaking, most of them in Woreda have low level of income, cheap assets, restricted 

number of livestock and mostly infertile fragmented land. These all result high sensitively of the 

livelihood of the local people to risks and hazards. In addition the infrastructure found in the 

Woreda and the main roads are affected by diverse problems linked with absence of 

infrastructure such as, lack of a proper medication, information, difficult to sell their food crops. 

As well low level of adaptive capacity is the coping and adaptation strategy that the local people 

used. The local farmers have their strategies to reply to change like other though, the answers of 

the farmers are not as strong and it could not protect them from being vulnerable. The rate of 

vulnerability varies within not the same in the community. The task socio economic vulnerability 

results the people are highly vulnerability to those impacts induced by climate change. 

During the discussion with farmers mentioned that the need for reforestation activity in area 

because the current rainfall decline and temperature increase has come after the people started 

deforestation activity in the area. Therefore the community has priority to rehabilitated 
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deforestation areas to planting trees. Additionally indicted access of weather forecasting due to 

early planting to know about soil received optimum moisture in order to get better production. At 

the last they refers that they use of improved seed and fertilizer to get to improved their income. 

The prices of inputs and their capacity are very high However, because of shortage of water and 

rainfall farmers are afraid of to return credit.  

6.2 Recommendation 

From the very beginning humans have consumed natural resources for survival. But present 

moment, due to the highest development of science and technology, pressure on the environment 

is increasing and consumption continues to rise. Human activity covers the whole world; the 

atmosphere is facing particular harm due to emissions of carbon-dioxide gas, which in its turn, 

has a great impact on the climate. Scientific data shows that during the last 100 years the average 

temperature of the earth’s surface has increased by 0.8 degree. Most experts believed it happens 

because of the greenhouse effect created in the atmosphere. As a result, glaciers and other ice-

borne sediments are thawing very quickly. Climate change might be identified by the effects the 

climate brings.  

Water availability means getting good crops and for this proposes government should develop 

ponds to retain water for agriculture. And additional the government should think about alternate 

employment opportunities to help farmers.  Farmers to be reared drought resistance animals like 

goats, camels, and the same time goat are rapid growth rate and it help the family. In order to 

come erosion problem the community closure part of hillside from livestock and public 

interference.  If it is develop bio logs and how to protect and also benefited from the closed area. 

In addition to the area closure communities have under take different soil and water conservation 

management especially physical structures. This structures constructed farm land, hillside, closed 

area, etc. Properly constructed structures can increase crop production by conserving soil and 

water on farm land.  Constructing small scale irrigation canal has helped the farmers to raise 

seedling and increase the household income. These are contribution for the natural conservation 

by the community. Due to these, methods such as different fruit, plant on the back yard, farm 

land and communal site to improve the vegetation cover In future to help the community. One of 

the objectives of this study to build the capacity of the local farmers according to give some 

training, for community and some government stuff.  To decline the rate deforestation energy 

saving stoves produced in the local area and distributed each household. Through the study area 

affected by flood during certain period of the years the community suffers from shortage of 

water for human, livestock, and agricultural activity. Members of the community making effort 

to get water for the objective mentioned above.   

Governmental programs aimed at helping local farmers adapter climate change play a key role in 

preventing famine during the last drought but government know is that more needs to be done. 

Climate change in this areas is reality this not problem to the future it has already been 

hammering them every year. What is must do is to help community and especially the poorest 
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the most vulnerable people to which extended this recurrent socks which simple it measure like 

this. They do want aid but they do need help to find solutions.   

6.2.1 At the National level  

 Build their capacity towards climate related issue research and distribute information to 

increase the consciousness of climate change and impacts. Reinforce collaboration 

between policymakers, nongovernmental institution, research center and media.  

 Expanding the meteorological stations and make ready climate information for available 

and accessible to the framers through radio and mobile phone.  

 Built the capacity agricultural research center to introduced drought tolerant and crop 

varieties  

 Strength the capacity of early warning system  

 Safeguard civil society and community group like children, women, poor and elderly. 

 Address environmental degradation by drawing on community based experienced and 

mechanism. 

 Participate in social shield mechanisms to give vulnerable communities fast maintenance 

during crisis. Attach these safeguard mechanisms to longer-term development actions. 

6.2.2 At the Local level 

 Directly engage in livelihood chances and additionally risk management strategies to 

poor farmers with pastoralists, specifically female.  

 Develop long-term adaptation plans based on the spreading of better practices through 

local community involvement, civil environment engagement, so the engagement of 

educational and study institutions, with regular monitoring to identify encouraging 

practices for scaling up. 

 Create on what farmers and even pastoralists have been performing to adjust to climate 

variability and change. Investigate these kinds of practices furthermore for their 

sustainability and have an effect on poverty and inequality, and likelihood of replication 

or enhancement. 

 Devote to innovative forestation programs, reforestation, and environmentally friendly 

management of the remaining forests. Ensure that management systems assurance a 

return to the societies that manage the resource—the only way to guarantee really 

environmentally friendly use of forests and woodland. 

 Utilize agroforestry technologies because a financially possible adaptive process to 

protect crop plants from extremes in microclimate and soil moisture. 

 Endow in community eco-friendly and drought forecasting system. 

 Develop community disaster risk minimizing ability. 

 Encourage better community interactions on adaptation strategies with the purpose of 

communities can absorb from each other.  
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 Endow in suitable small- and medium-scale infrastructure to supply, assisted and help 

water for production and house drinking. 

 Increase use of renewable energy such as solar energy. Promote photovoltaic technology. 

 People are developing small businesses that are adapted to their changing environment 

including petty trade, etc. communities are setting up their own savings sachems so there 

can lend money during drought seasons and lean times reducing their reliance on money 

lenders 
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Appendix 1 

“My name is Kelelom Abodol; I am 45 years old I have seven children, four girls and three boys. 

I lived in Adami Tultu Woreda. My husband and I used to live by farming but my husband left 

us just the beginning of the famine a month later.  It is now seven years since my husband left 

me. Seven years now, I have not heard from him. He never thought of what he left behind. Now 

he does not know us, does not recognized me, and does not even pay us a single days visit or 

send a penny. Think of what it means if your spouse abandons you with a family of seven? What 

do you think of such a fate? How would you feel if it were you? I would have been in trouble.  

I used to rise very well; I used to feed them varieties of food we are ample water we did not a 

problem with water things were very good in that times but now I cannot feed them as I used to 

do previously so we are having a problem.  

I have farm land but I cannot cultivate because I do not have Oxen for plough, and I can rent it 

the land for other farmer. I used to use to support my family seal vegetables and local drink in 

the market and I travel three hour by foot.  The climate changing every year the amount of 

rainfall decreasing and temperature becoming is increasing. I get up at 6 am and release the cattle 

from the barn. If I am lucky I will get some milk for them and then I boil some tea for my kids. 

Then I go to fetch water. During the dry season we do not get water in our area so we travel to 

fetch water half a day both ways. The amount of rain we get is decreasing. When I was child the 

cows had enough food and gave us enough milk and if we planted seeds then we would have a 

harvest to eat. Now due to variability we lost our cattle’s. I cannot send by children to school 

rather I give to my relative four of my children but I me fear is what happen for my children.” 

Table 7 Factors Impacted Crop Production    

Factors Freq. % 

Physical  Rainfall shortage 40 100 

Pest infection 33 82.5 

Intense rain 18 45 

Economic Shortage of farm land 17 42.5 

Luck of Oxen 22 55 

Luck agricultural input  18 45 

Technological Basic farming methods 0 0 

source (interview, 2013)  

Table 8 Mechanism Methods  

Mechanism Frequency % 

Aid from organization 26 65 

Aid from relatives 3 7.5 

Borrow money  2 5 

Seasonal migration 6 15 
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Selling fixed assets  3 7.5 

Source (interview, 2013) 
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Appendix 2 

Questioners for the household  

Dear respondents my name is Mussie Tomzgie. Currently I am study spatial planning and 

development in Umeå University. I am doing Master thesis on Vulnerability and adaptive 

capacity in Oromia region in the case study of Adami Tulu Jido Kombolcha Woreda. The main 

aim of this questioner is to find primary information on the title of vulnerable and adaptive 

capacity on the study area.  The information from interviewee will keep private and will not 

affect any body in any way. So you are gently asked for to give your honest opinion. 

Socio-Economic of the local household  

1. Name:____________________ sex:___________ age: _________ 

2. Marital status:____________________ 

3. How many wife you are? ________ 

4. Numbers of children if you have? ___________ 

5. Permanent Numbers of family in house? _________ 

6. Educational statues:_____________  

7. How much money you earn per months? Approximately? ______________ 

8. What is the main source of income for the household? 

__________________________________ 

9. What are the main factors that affect household? 

_____________________________________________ 

10. Your income is enough to protract your family all the year round? (Enumerators please 

make sure that not only for food 

consumption)_____________________________________________________________

________________________________________ 

11. What do you do to supplement it and sustain your family? 

________________________________________________________________________

_______________________ 

12. 13. How do you see your income last five years? 

_____________________________________________________  

13. Do you have land of your own?  

a. Yes  

b.  No 

14.  If yes how big it is? Put it in hectare ______________ 

15. Do you own livestock?  

a. Yes 

b. No 

16. If yes how many of the following do you have? 

animals Oxen Cow Sheep Goats donkey Honey Bee 
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Number       

 

17. How much you earn the sales of such products in the last years? 

__________________________ 

18. How many plots your land is fragmented? ____________ 

19.  How many of them are fertile? ________________ 

20. If infertile or poor, what do you think the reason is? 

________________________________________________________________________

______________________________ 

21. Are you vulnerable to such problems like economic shocks, health, and price fluctuation? 

a. Yes  

b. No 

22.  If answers yes which one of the following affects your life? 

________________________________________________________________________

_________________________________ 

23. Which of the following environmental problems are very common? 

________________________________________________________________________

_______________________________________________ 

24. Have you heard about the issue of climate change?  

a. Yes  

b. No 

25. What problem have you observed due to changing climate? 

________________________________________________________________________

____________________________ 

26. In such conditions, for how many months do you feed your family from your own 

produce? (without receiving any external aid) ___________________________ 

27. Which of the following the bulk of your income goes? 

________________________________________________________________________

_________________________ 

28. What is your (household head) health status? 

________________________________________________________________________

__ 

29. What are the causes of disease in your family mostly? 

________________________________________________________________________

________ 

30. Where do you go when you or someone in your family is sick? 

________________________________________________________________________

_________________________ 

31. How far is the nearest modern health center? (it is possible to put in hour to 

walk)_____________________ 
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32. 35. Do they household get sufficient water in the whole years?  

a. Yes  

b. No 

33. From where do the household get water? 

________________________________________________ 

34. How far is the nearest market from your village? (it is possible to put in hour to 

walk)_____________________ 

35. Are food crops available in the market you go to all the year? 

36. Is the market large to sell your crop production? 

______________________________________________________ 

37. What is the means of transportation you use? _________________ 

38. Did you face shortage of food? 

a.  Yes  

b.  No 

39. What means you used to overcome the shortage of food? _______________________ 

40. What did you use for power supply? 

________________________________________________________________________

___________________________ 

41. Which of the following Medias you use to get information? 

_______________________________________________ 

42. Estimate your residential and other houses value in birr________________ 

43. Do you think it is possible to stop or adapt to the impacts of climate change by action in 

your locality?  

a.  Yes  

b. No 

44. If the answer is yes what local actions do you think possible in your capacity? 

________________________________________________________________________

__________________ 

45. Do you use irrigation?  

a. Yes  

b. No 

46. If yes, when did you start using irrigation? ________________________ 

47. If no, what is the reason? 

________________________________________________________________________

________________________________________________________________________

______ 

48. Why did you start using irrigation? 

________________________________________________________________________

________________________________________________________________________

____________________ 
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49. Do you have non-farm or of farm income sources? 

a. Yes   

b. No 

50.  If yes mention 

________________________________________________________________________

______________________________________________ 

51. When did you start this work? ____________ 

52. Why you are doing this work? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

_ 

53. Did you make a change to the crop type that you cultivate before? 

a. Yes  

b. No 

54. If yes what did you cultivate before? Now? 

________________________________________________________________________

________________________________________________________________________

_________________________ 

55.  Why did you change the type of crop that you cultivate? 

________________________________________________________________________

_________ 

56. How do you try to cope with some of your problems related to your vulnerability? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

_____________ 

57. In your household either anyone other than the HHH that help the family by his own 

income? 

a. Yes  

b.  No 

58. If yes how many are they in number? _____________________________ 

59.  What type of works they do? 

________________________________________________________________________

__________________ 

60.  In times of crises like drought and food shortage who helps you best? ( Please put in 

order ) 

a. Relatives/friends 

b. NGOs  

c. The government 
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d. Traditional associations  

e. Cooperatives  

f. Other (specify)__________________ 

61. Are you the member of credit unions?  

a. Yes  

b. No 

62.  If yes, what benefit you get from it? ______________________ 

63. Do you think government services are adequate in minimizing your vulnerability and 

diversifying your livelihood? Yes/no (please explain your answer) 

_____________________________________________________ 

64.  What type of aid does the government or other institutions gives to you? 

________________________________________________________________________

________________________________________ 

65. For how long, did these institutions give aid? 

________________________________________________________________________

__________________________ 

 

Appendix 3 

Interview questions: Government officer 

 

 Name _____________________________ 

 Position/profession _______________________________ 

 Is there any form of climate change in the Woreda? If yes, please can you explain? 

 What is the impact of climate change and variability on the livelihood of the people 

there? 

 Who is more vulnerable to the impacts? Why? 

 What are the local coping mechanisms used to reduce the impacts? 

 What is the institutions effort to reduce future impacts? 

 What are the main challenges and how do you think they can be improved 

 

Appendix 4 

Agriculture and Rural Development Office officials, Development Agents and other 

Experts 

 Name ______________ 

 Position/profession ______________ 

 What is the agro-ecology of your zone/district/peasant association? ______ 
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 Is there any form of climate change in your zone or district? If your answer is yes, 

please can you explain? ___________ 

 If the answer to Q2 is yes, please would you like to explain the extent of climate 

change and variability impact on crop and livestock of your zone/district/peasant 

association? ______ 

 What is the impact of climate change and variability on the livelihood of the people 

there? _____________ 

 Who is more vulnerable to the impacts? Why? _____________ 

 What are the local coping mechanisms used to reduce the impacts? _______ 

 What is the institutions effort to reduce future impacts? _________ 

 What are the main challenges and how do you think they can be improved? _____ 

 

Appendix 5 

Meteorologist officer   

 Name:_________________________ 

 Position/ Profession ______________ 

 What is the impact of climate change and variability on the livelihood of the people 

there? _____________ 

 Who is more vulnerable to the impacts? Why? _____________ 

 What are the local coping mechanisms used to reduce the impacts? _______ 

 What is the institutions effort to reduce future impacts? _________ 

 What are the main challenges and how do you think they can be improved? _____ 

 What is the pattern of precipitation of the Woreda experienced for long ago and 

temperature of the Woreda? ____________ 

 

 

Appendix 6 

University lecturer 

 Name: _________ 

 Position: ____________ 

 What is the impact of climate change and variability on the livelihood of the people 

there? _____________ 

 Who is more vulnerable to the impacts? Why? _____________ 

 What are the local coping mechanisms used to reduce the impacts? _______ 

 What is the institutions effort to reduce future impacts? _________ 

 What are the main challenges and how do you think they can be improved? _____ 

 


