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DROUGHT, EARLY WARNING SYSTEM AND DETERMINANTS OF COPPING 

STRATEGIES IN EASTERN ETHIOPIA: THE CASE OF KERSA WOREDA, EAST 

HARARGHE ZONE OROMIA REGION. 

 

ABSTRACT 

Drought is one of the major natural hazards that occur in global and occasionally impacts 

on livelihoods and human life. Droughts have certain unique features like, dynamic in 

frequency and duration. The objective of this study to identify drought early warning system 

and determinants of coping strategies in Kersa woreda, East Hararghe Zone. To address 

this objective primary data gathered from interview of 200 respondents, practitioners and 

observation and for secondary data collection referred documents through practice mixed 

method and triangulation. Standard precipitation index, descriptive and Multinomial 

logistic model used for result analysis. In study area drought is not silent so practice 

drought resistant/early mature cropping, off-farm activities and government supports are 

most copping strategies. Multinomial Logit model regression results indicated the likelihood 

of adopting early mature and drought resistance crop planting have positive and significant 

effect for households who received better market information, access to credit service and 

higher education level as compared to livestock and livestock product selling on drought 

copping strategies. But households having large farming experience and larger farm size 

have negative effect on adopting off/non-farm activity as compared to livestock and livestock 

product selling and the likelihood also lower on drought coping strategies. Therefore, 

development partner should focus on strengthening capacity of households through access 

credit and market information and promoting demonstration of early mature and drought 

tolerant crop planting. The way of access to adult education should be redesign and 

implemented by the government through invest on educating and increasing literacy among 

the farmers.  

Key words: Drought, Early Warning system, coping strategies, Kersa
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1. INTRODUCTION 

1.1 Background of the Study  

Over the past several decades, weather and climate change induced disasters have been a 

common phenomenon at global scale. This has led to significant loss in human life and 

socio-economic impacts, and compromising socio-economic growth development and, 

particularly in countries with least resources. According to the Inter-governmental Panel on 

Climate Change’s Fifth Assessment Report (IPCC, 2000), the frequency and severity of 

such weather and climate change related hazards are more likely to increase and will have 

much impact on natural and human systems than a small shift in the mean values.  

Although drought has several definitions, the central element in these definitions is water 

deficit. In general, drought is defined as an extended period a season, a year, or several years 

of deficient rainfall relative to the statistical multi-year average for a region. This deficiency 

results in a water shortage for some activity, group, or environmental sector. A more in-

depth definition of drought includes four sub-definitions including meteorological, 

hydrological, agricultural and socio-economic drought. Although the definition of drought 

varies depending on the context. Drought is generally considered as an extended period of 

months or years in which precipitation is less than the annual average, leading to severe 

water scarcity (IPCC, 2012). 

Drought affects humanity through loss of life, crop failures, food shortages which may lead 

to famine in many regions, malnutrition, health issues and mass migration. It also causes 

huge damage to the environment and is regarded as a major cause of land degradation, 

aridity and desertification. The impacts of droughts are witnessed at a range of geographical 

scales. For instance, individual families or communities may lose their livelihoods and 

source of water, subject to acute food shortages and health issues and the country’s economy 

may be severely impacted (Birtukan et.al. 2014).  

Most sub-Saharan region in Africa, particularly the horn of Africa has been considered the 

most drought-prone areas. Mainly, developing countries are highly and disproportionally 
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affected by climate change (Tarekegn, 2014). Africa is the most vulnerable continent to 

climate change; in particular, Ethiopia is the most vulnerable country to the adverse impacts 

of climate variability and change (NAPA, 2007; Arndt et al., 2009). This vulnerability is due 

to both the direct and indirect effect of climate change. For example, one of the adverse 

consequences of climate change is increased extreme weather events like drought which 

affects food security in several ways ranging from direct effects on production and indirectly 

market food prices and supply chain infrastructure (Gregory et al., 2005; WFP et al., 2009). 

Ethiopia is vulnerable to different man-made and natural disasters. Drought has been a 

major challenge and has a long history in the country. For example, Ethiopia was known for 

the worst famines and droughts that occurred in 1888-1892, 1956/57, 1964/5, 1973/74, 

1984/85 and 1990s and 2000s (Birtukan et.al. 2014). The majority of the population, 81%, 

lives in rural areas. The country’s economy mainly depends on the agricultural sector which 

contributes 41.4% of the GDP (CIA, 2016; World Bank, 2016).The dependence of the 

country on rain-fed agriculture, usually leads drought to famine which has been a factor for 

the deaths and migrations of hundreds of thousands of people.  

In Ethiopia around 80% of the population is engaged in agriculture, and the majority of the 

agricultural production is produced by poor farmers, who are dependent on a subsistence 

rain-fed agricultural system (Adimassu & Kessler, 2015; Katane, 2013). According to the 

MoARAD (Ministry of Agriculture and Rural Development) report, more than one-third of 

Ethiopian rural districts are characterized by risky environments exposed to protracted food 

crisis (MoARD, 2004).  

As a response, various food security programs have been implemented towards resilience 

building among humanitarian and development communities in the last 15 years (Vaitla et 

al., 2012). For example, in 2005, with the aid of foreign donors, the Ethiopian government 

started to food security programs like the productive safety net with the aim to provide 

transfers to the food insecure population in chronical food insecure woredas in a way creates 

assets at the community level and prevents asset depletion at the household level (Gilligan et 

al., 2009). Despite these strategies and programs, the country in general and Oromia region, 

in particular, is still lingering in deep-rooted food insecurity situation (Tarekegn, 2014). 
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Regardless of this fact, people of Ethiopia have added massive indigenous knowledge to 

deal day to day risks related with early warning system strengthen to the larger and massive 

complex disasters specially consider drought effect (Tarekegn, 2014). However, there is a 

gap in research and documentation of local response on drought risk reduction. Thus, a great 

deal of probing investigation what community response on redundant drought happen and 

too much prior to get effective copping mechanism. Accordingly the study targeted to assess 

smallholder farmers’ response to drought, early warning system and identify determinants of 

coping strategies: The case of Kersa woreda, East Hararghe zone, Oromia Region. 

1.2. Statement of the Problem 

Frequent droughts have been major issues throughout decade’s years in the Ethiopian, and 

strategies to cope with these droughts are embedded in communities’ traditional social 

structures and resource management systems (Mulu, 2010). Accordingly, community of 

Ethiopia has been changing and adapting their livelihoods to the droughts occurrence for 

centuries (Devereux, 2000). However, the extent of current drought, combined with 

additional environmental, social and political issues, is making many traditional coping 

strategies ineffective and unsustainable which demand further explore about drought in the 

study area too.  

Richa, Lamichhaneet.al, (2015) stated that “by combining disaster risk information like 

relevant information of land use, people understanding about the hazards and responses 

during and aftermath of disaster is crucial. Drought has been a frequent phenomenon in 

Ethiopia for last many decades. This has directly/indirectly affected the livelihoods of 

smallholder farmers those more depend on agriculture and the rest of population, including 

those who live in urban areas which need attention that a lot effort still ongoing to reduce the 

problem. However, the frequency of drought occurrence, impact and coping strategy is 

highly irregular, late response and limitation in both area coverage and time of intervention 

in Ethiopia (Tarekegn, 2014). Therefore access to information help the community having 

responses on drought, early warning system and copping strategies that need further study in 

context of emergency and pre-disaster phase. Accordingly lack of people understanding on 

forecasting and warning message increases the vulnerability and risk among the potential 

beneficiaries of EWS the need attention. 
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Drought has a cross-cutting negative impact towards achieving food security in the context 

of drought prone areas of Eastern part of Ethiopia. Therefore, it is logical to argue that 

understanding local coping strategies towards drought risk reduction is a necessary condition 

for achieving food security as well as promoting climate smart agriculture (Tarekegn, 2014). 

These local strategies to cope with the negative impact of drought depend on available 

livelihood options and activities undertaken by the farmer (Alinovi et al., 2010). Depending 

on the context different groups have different livelihood strategy. So farmers of Kersa 

woreda are also, like farmers in any other part of Ethiopia, is suffering from climate 

disruptions which have become common natural catastrophes in the country and need 

analysis of drought condition in the study area and identify drought coping strategies to 

boldly show for local community and practitioners is very important the presence of 

different livelihood option.  

To fill major gap of existing empirical works on vulnerability and/or resilience addressing 

key empirical questions posed by why some households are resilient than others, what are 

factors that affect households’ choice of coping strategies to prepare for and respond to 

particular shocks, and how specific interventions may strengthen (Frankenberger et al., 

2012). So in the study area also there is growing interest how communities having a capacity 

of resilience. However, lack of research output on determinants of drought coping strategies. 

As well as there is little evidences in the study area to adventure response on drought early 

warning system and coping strategies. Therefore, this study try to investigate and identify 

response to drought early warning system and determinant of coping strategies in kersa 

woreda of east hararghe zone oromia regional state. 

1.3. Objective of the Study 

1.3.1. General Objectives:  

The general objective of the study was to investigate drought trend, early warning system 

and identify determinants of coping strategies in Eastern Ethiopia: The case of Kersa 

woreda, East Hararghe Zone, Oromia Region.   
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1.3.2. The specific objectives of the study: 

1. To identify the occurrence of drought in the study area.  

2. To assess practices of drought forecasting and share early warning information.   

3. To identify the drought copping strategies that farmers’ employed in time of drought  

4. To assess factors those determine farmers’ copping strategies on drought  

1.4. Research Questions 

To achieve the specific objectives, the following research questions were formulated.  

1. Explore trends of drought in the study area through collect rain fall data from 

nearby Ethiopian metrological station branch.    

2. What are the practices done on drought forecasting and early warning 

information because of climate change/variability in the study area?  

3. What copping strategies have been practiced by community and different actors 

exist in the study area?  

4. Explore the determinant factors those influenced farmers response on drought 

and what area need to improve for future to sustain system of early warning in 

the study area and expand for other area too. 

1.5. Significance of the Study 

The study findings contributed to create awareness how practitioners give high priority to 

improve the knowledge and attitude of local communities response to manage the recurrent 

drought happen more strengthen the existing coping strategies and early warning 

mechanisms in drought prone area and the study area in particular. Therefore, the outcomes 

of the study will use in formulating future environmental policies on use of drought early 

warning information and copping strategies at the local level. In addition it will be bridge to 

stimulate for further research in the study area because the nature of drought happen vary in 

its frequency, impact and duration.  

1.6. Scope of the Study 

This study focused on Kersa woreda in Eastern part of Ethiopia, particularly focusing on 

drought since eastern Ethiopia highly prone area. Moreover, the samples had taken from 
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rural kebeles that consider the characterization of high land, midland and lowland agro-

ecology more pre-dominantly on midland of the study area, but the study was not aim to 

address or compare all agro-ecology kebeles rather to understand response of on drought 

early warning system and copping strategies to managed recurrent drought happen and 

identify determinant factors of drought copping strategies. 

 1.7. Limitation of the Study 

The study could have been much more interesting to include entire kebeles found in Kersa 

woreda to more understand the situation. However, the study relied on five selected kebeles 

only from total 35 rural kebeles and three towns, for practical reasons such as frequency, 

intensity and duration of drought happen almost similar in the area especially predominantly 

midland agro-ecology forced the researcher focused on spot place.  

The other limitation of the study was, difficult to access rainfall data that used in the analysis 

of drought at woreda level. This has its own limitation to represent precisely explained the 

rainfall intensity and distribution trends in all kebeles of the woreda because of no more 

functioned rainfall station in the study area. Accordingly obliged the researcher went to 

other place like Jigjigs National Metrology Agency to access rainfall data.  

Volatile security problems was another major problems and even the primary respondents 

doubt to give the data in the study areas and delayed the schedule of data collection which 

solved this problem through having close discussion with local influential community to get 

relevant information of drought and early warning system from respected individuals and 

organization, which was helpful for this study. 

1.8. Definition of Operational Terms 

Climate Change: The most universal definition of climate change is a change in the 

statistical properties of the climate system over periods of decades or longer, regardless of 

cause (Houghton, 2001).  

Coping strategies: People living in conditions where their main sources of income are 

under recurrent threat develop strategies to minimize risk to immediate food security and to 

longer term livelihood security (Fassil Kebebew 2001).  



7 
 

Drought: is a complex natural hazard and impacts hydrological, environmental, ecological, 

and social systems in many ways (Lloyd-Hughes, 2014).  

Early Warning System: There are several definitions of Early Warning Systems (EWS). 

Most of these existing definitions reflect attempts in various levels to respond to the four 

important questions in EWS. These questions are who to warn, when, of what, and how.  

Off/Non-Farm Agricultural Activities: is the most important activities on process of 

manage drought happen. Operationally defined that activities helps to receive cash money 

from non-agricultural wage employed, self-employment, poultry production, honey 

production, pension and other capital earning.  

Determinant Factors: is ability independent (explanatory) variables affect dependent 

variables.   

Zone and Woreda: is administrative structure of Federal Democratic Republic of Ethiopia 

that start from Federal            Region          Zone          Woreda.    

1.9. Organization of the Thesis 

Chapter one of this thesis is introduction part to commence the study covering the following 

areas: background of the study, statement of the problem, objectives of research including 

both general and specific objectives, research questions, significance of the study, scope of 

the study, limitations of the study, and definition of operational terms.  

Chapter two encompasses the literature review which addresses what has been done in 

relation to the topic of study and help identify the knowledge gap that exists locally. It 

covers the following areas: Concepts of drought that consider cause and impact of drought 

and drought and famine in Ethiopia, concept and rationale of drought early warning system, 

overview of Ethiopian early warning system, copping strategies to drought and conceptual 

framework.  

The rest chapters like Chapter three consider the research methodology which embraces:, 

description of the study area, research design, data types and sources, sampling technique, 

way of sample size determine, instruments used for data collection, data analysis techniques 
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and ethical consideration of the research. Chapter four consists of Results and Discussions. 

Its components more of data analysis through using descriptive and multinomial logit model 

of data analysis. Chapter five contains summery, conclusions and recommendation. Finally, 

references and appendices’ are attached at the end of the thesis. 
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2. LITERATURE REVIEW 

2.1. Concepts of Drought, Early Warning System and Coping Strategies: 

2.1.1. Drought  

Drought is a recurrent climatic phenomenon across the world. It affects humanity in a 

number of ways such as causing loss of life, crop failures, food shortages which may lead to 

famine in many regions, malnutrition, health issues and mass migration. It also causes huge 

damage to the environment and is regarded as a major cause of land degradation, aridity and 

desertification. The impacts of droughts are witnessed at a range of geographical scales. For 

instance, individual families or communities may lose their livelihoods and source of water, 

subject to acute food shortages and health issues and the country’s economy may be 

severely impacted. The available estimates on drought impacts suggest that, during the 

period 1900–2013, there were 642 drought events reported across the world resulting in a 

huge toll to humanity, killing about 12 million people and affecting over 2 billion (EM-

DAT, 2014).  

Drought remains a major disaster causing huge damages to humanity, the environment and 

the economy, despite making considerable progress on monitoring, forecasting and 

mitigation of droughts across the world. The lack of desired level of success could be 

attributed to many reasons. Drought is a complex phenomenon, which varies every time in 

terms of its onset, intensity, duration and geographical coverage. The capacity of people 

facing this hazard may be limited to avoid adverse impacts compounded by shortcomings in 

government capacity (e.g. financial, institutional and political) to provide short-term relieve 

and install long-term drought mitigation measures. There is an urgent and dire need to 

progress on various fronts of drought mitigation such as early warning and forecasting, 

building the resilience of the societies, short term relief efforts, long-term planning and 

capacity building (e.g. Calow et al., 2010; Clarke et al., 2012; 1997; Tadesse et al., 2008; 

Vicento-Serrano et al., 2012). 

In recent years, concern has grown worldwide that droughts may be increasing in frequency, 

severity and duration even changing. Climatic conditions increases in extreme climate 

events (Sivakumar, 2012).Responses to drought by governments throughout the world 
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countries are generally reactive poorly coordinated and untimely and are considered 

typically characterized as “crisis management” (Wilhite and Pulwarty, 2005).  

Drought induced famine has been the worst disaster in the history of Ethiopia from which 

millions of people, mostly rural residents, experienced immense anguish and still remains a 

national policy agenda and problem (Abebe, 2010). Ethiopia has a long history of recurring 

drought. The recorded history of drought in Ethiopia goes back to the year 250 BC (Webb, 

et.al. 1992). There have been many national and localized droughts in the past and 

communities managed most of them through their own coping mechanisms (DPPC, 2004). It 

has been documented that between the 9th century and the Great Ethiopian Famine of 1888-

1892, thirteen drought years were recorded (DPPC, 2004). However, since the 1970s, the 

magnitude, frequency, and impacts of drought have become more sever, in terms of 

frequency, area covered and the number of people affected (DPPC, 2004; ISDR/WB, 2009). 

Based on the findings from a study by the United States Agency for International 

Development (USAID, 2003), the frequency of nationwide droughts causing severe food 

shortage increased from once every 10 years in the 1970s and 1980s to every three years in 

the past few decades. 

For most people droughts are related to dry landscapes with clear indicators low water 

availability, but visible characteristics are not always present in drought affected areas (Van 

Huijgevoort, 2014). To develop the messages it is important to make a distinction between 

aridity, drought, water scarcity and desertification. Aridity and drought are both natural 

induced processes whilst water shortage and desertification are considered man-made 

processes during which demand exceeds supply from the available resources in the 

environment (Salvati et al., 2013). Decision assessment (Science is used leading to the 

implementation of policy) is a combination of scientific findings creates a risk assessment 

and is combined with social, political, ethical, economic and cultural aspects to make a 

decision on risk Management (Van. Huijgevoort, 2014). 
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Figure 1: The Integrated Risk Assessment model (Source: Andreu, 2014b) 

2.1.2. Early Warning System 

An early warning system comprises event detection and message broker subsystems (FDRE, 

2013). It work together to forecast and signal disturbances that adversely affect the stability 

of the physical world, providing time for the response system to prepare for the adverse 

event and to minimize its impact. Early warning can be defined as “the provision of timely 

and effective information, through identified institutions, that allows individuals exposed to 

hazard to take action to avoid or reduce their risk and prepare for effective response.” Early 

warning system is an important aspect of disaster management process which helps 

individuals and communities to get prepared for the incoming risks so that economic losses 

and lives can be reduced. Early warning information makes people conscious of the problem 
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and its dangerous consequences so that the appropriate action can be taken by both the 

affected people and concerned authorities (UNISDR, 2010). 

In order to make an early warning system effective, according to United Nations’ 

International Strategy for Disaster Reduction (2010), early warning system should be 

integrated with risk knowledge, monitoring and prediction, disseminating information and 

responses. Risk knowledge, by identifying the major hazard that threats a given area, is a 

priority when designing early warning systems (UNEP, 2012). After the assessment of risk, 

monitoring and predicting the situation would be important. In this case, the impending risk 

faced by communities, economies and the environment would be predicted on time. 

Reliable, clear and understandable warning messages should be disseminated to the 

potentially affected locations and to the government authorities. The last but not the least 

stage is providing responses to the affected and vulnerable individuals and communities 

(UNEP, 2012).  

For common understanding of Early Warning, the UN Inter-Agency Secretariat of the 

International Strategy for Disaster Reduction (UN/ISDR) has identified four key elements of 

an EWS: (1) Risk Knowledge, (2) Monitoring and Warning Service, (3) Dissemination and 

Communication, and (4) Response Capability. Each of these elements is further described in 

the following manner (Tarekegne et.al 2014).  

1) Risk Knowledge – It is the prior Knowledge of the risks faced by communities. Risks 

arise from both the hazards and the vulnerabilities that are present. 

2) Technical Monitoring and Warning Service for These Risks: There is a need for a 

sound scientific basis for predicting the risks faced.  

3) Dissemination & Communication of Understandable Warnings to those at Risk: The 

warnings need to get to those at risk. Consequently, people at risk need to understand these 

warnings.  

4) Response Capability - Knowledge and Preparedness to Act: it is essential that 

communities understand their risks; respect the warning service and should also know how 

to react.  
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Activities involved in an early warning process include; data collection, information 

development, dissemination methods and action triggering mechanisms. Thus, the EWS 

process should be understood in the context of an integrated and holistic risk management 

framework (UNEP, 2012). Furthermore, cross cutting themes such as good governance, 

institutional arrangements, multi-hazard approaches to EWS, involvement of local 

communities, gender and cultural diversity are also essential in the development, use and 

determination of the most appropriate EWS. EWS must be able to trigger timely response so 

that it will be possible to intervene before the crisis point has been reached, to protect 

livelihoods before lives are threatened (Tarekegne et.al 2014). Moreover, EWS must be seen 

to be geared to protect future capacity to subsist as well as ensuring current social well-being 

of the communities at risk. It should; therefore, be able to detect localized pockets of severe 

stress and trigger signals for early action (Tarekegne et.al 2014). 

Behind all of these activities, EWS has to bear a solid base of political support, laws and 

regulations, institutional responsibility, and trained people. Early warning systems need to 

be established and supported as a matter of policy; preparedness to respond has also to be 

engrained in society fittingly considering the local knowledge (UNEP, 2012). 

2.1.3. Coping Strategies in response to Drought.  

Eriksen et al. (2005) describe coping mechanism as the actions and activities that take place 

within existing structures, such as production systems. Kivaria (2007) defines coping 

mechanisms as responses of an individual, group or society to challenging situations. 

However, the coping mechanisms rest within the framework of the individuals/ groups/ 

societies risk aversion or tolerance level. In other words, coping mechanisms are instituted 

to minimize risk or tolerance level, or manage loss. According to him, some coping 

mechanisms may be brought into play by a stress factor; other factor may be to strengthen 

an already in built strategy. 

Coping strategies are bundle of people’s responses to declining food availability and 

entitlements in abnormal seasons or years (Davies, 1993). Coping is thus defined as a short 

term response to an immediate and in habitual decline in access to food, and means acting to 

survive. People living in conditions where their main sources of income are under recurrent 
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threat develop strategies to minimize risk to immediate food security and to longer-term 

livelihood security. It is shown that populations living in marginal environments are much 

better to cope with periods of food stress than those living under more secured conditions. 

Coping strategies are useful in the short term, but do not necessarily bring a change in 

livelihoods. They may not also be economically and environmentally sustainable. Coping 

strategies can also be identified according to mild, medium and acute stages of drought 

(Deressa et al. 2010). 

There are also differences between socio-economic groups in the community in their 

possibilities to respond to food stress due to drought. The most vulnerable people to famines 

are those who struggle to survive in vulnerable households even under normal 

circumstances, and their ability to mitigate this vulnerability is dependent upon their 

possibility to adapt (Hazell et al. 2010). 

Strengthening and rebuilding of appropriate coping strategies therefore, needs an in depth 

analysis of peoples’ perceptions of drought, effect of drought and local indicators for 

predicting drought at different stages, and coping strategies to mitigate the effects of 

drought. The difference between socio-economic groups with regard to the effect of drought 

and their possibilities to cope with drought must be taken into account. Such knowledge is 

useful for various stakeholders working in pastoral areas, including the local communities, 

in predicting food crisis and also in indicating appropriate actions to mitigate the crisis 

(Hazell et al. 2010). 

2.2. Features and types of Drought, Early Warning System and Copping Strategies.  

2.2.1. Features of Drought 

Drought is complex climatic events that can be characterized by different properties, such as 

frequency, duration and intensity. It can come in different forms, which also depend on their 

impacts. For example, when soil moisture or water flow is affected, they have different 

impacts (Abdulahi Hassen et al., 2018). All types of drought have different causal factors 

and characteristics. However, all types of drought are detrimental to both anthropogenic and 

natural systems (Abdulahi Hassen et al., 2018). Ecosystems need sufficient water for their 

functioning (for plants to grow and aquatic organisms to survive) (Yaduvanshi et al., 2015). 
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Growing demand for water due to increased population and economic growth makes it 

insufficient for both systems (Yaduvanshi et al., 2015). 

Intensity is the level of precipitation shortage in an area, and it is related to the severity of 

the drought, which is measured by the reduction in precipitation and water level in the   

hydrological cycle (Van Loon and Laaha, 2014). The duration of drought usually takes at 

least 2-3 months to manifest, after which it can exist for months, years and even decades.   

Distribution areas usually affected by intense drought gradually evolve over time (Van Loon 

and Laaha, 2014).  

2.2.2. Types of Drought  

There are four types of drought, namely: meteorological; agricultural; hydrological and 

socio-economic, which are further discussed below (Abdulahi Hassen et al., 2018). 

2.2.2.1. Meteorological drought  

Meteorological drought is a naturally occurring phenomenon that normally starts due to 

precipitation deficiency caused by climatic factors, and usually causes economic losses 

(Abdulahi Hassen et al., 2018). Meteorological drought is related to water shortage, 

characterized by abnormal weather conditions, such as low precipitation amounts and high 

temperatures (Qin et al., 2014). This type of drought is difficult to prevent, but it can be 

projected and monitored. Deficient precipitation causes drought and it is linked to other 

types of drought, depending on impacts (Qin et al., 2014).  

Human activities and climate change are both responsible for triggering meteorological 

droughts (Wanders and Wada, 2014). Insufficient precipitation causes agricultural drought, 

and this translates into hydrological drought through drainage networks (Wanders and 

Wada, 2014).   

2.2.2.2. Agricultural drought 

Agricultural drought is defined by the availability of soil moisture content to sustain plants 

or crop growth and maintain pastures for grazing. Soil moisture content below annual 

average level decreases crop yield and is described as agricultural drought (Qin et al., 2014). 
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This type of drought has direct adverse effects on crop production and is influenced by 

several factors, including crop, soil type, soil moisture and irrigation. However, drought 

intensity is mostly characterized by soil water content and duration (Wang et al., 2011)  

Soil moisture is a component of agricultural drought that plays vital roles in the hydrological 

cycle. Water storage in soil connects vegetation and subsurface water, making it relevant in 

precipitation processes (Abdulahi et al., 2018). During agricultural drought, the main 

concern should focus on water availability (Qin et al., 2014). This drought depends on soil 

moisture that supports plants after the cessation of precipitation. Normally, after rainy 

seasons, plants sustain themselves using soil moisture. However, the water holding 

capacities of soils vary. Soil water relationships are one of the vital characteristics that 

support plant growth, which simultaneously influence carbon allocation, nutrient cycling, 

microbial activity and photosynthesis. Soil with low water holding capacity is more liable 

drought (Abdulahi et al., 2018). 

2.2.2.3. Hydrological Drought 

Hydrological drought is defined as insufficient terrestrial availability of precipitation (Van 

Loon and Laaha, 2014). Normally, this drought is characterized by the loss of water from 

both subsurface and surface supplies over time (Van Loon and Laaha, 2014). It usually 

affects the levels of water bodies from average to low, which makes it insufficient to meet 

human and ecosystem demands. Stream-flow is the most important variable in terms of 

water quality (Wander and van Lanen, 2013).   

Recovering from hydrological drought is usually very slow, considering the time it takes for 

streams and lakes to recharge, especially where snowpack is the main source of recharge. 

Increased water consumption has substantially intensified the magnitude of hydrological 

drought by 10-50%, and increased global drought frequency by ~30% (Wanders and Wada, 

2014). Characteristics of hydrological drought (ground-water and stream-flow) will change 

in the 21st century due to climate change (Wander and van Lanen, 2013). There will be 

increased hydrological drought duration and severity, and greater impacts of events will be 

evident, including on ground-water and stream-flow. There is, therefore, an urgent need for 

water resource managers to design proactive measures to curtail these issues.   
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2.2.2.4. Socioeconomic drought:  

Socio-economic drought is insufficient precipitation to meet human and environmental 

demands, it is triggered by human activities and elements of other types of drought 

(hydrological, meteorological and agricultural) (Abdullahi et.al, 2018). Drought causes 

environmental, economic and social damage in arid and semi-arid regions during prolonged 

episodes (Wilhite, 2005). 

In general different evidences show Eastern part of Ethiopia drought prone area from that 

the study area also one drought not silent. And also all four types of Drought classification 

those explained above having interlinkage with the drought happen in the study area. But 

according to empirical evidence and for the purpose of knowing drought, early warning 

system and explain determinant factors of coping strategies of this thesis consider 

metrological and agricultural drought types  in the study area and also causes and effects for 

both hydrological and socioeconomic drought types.  

2.2.3. Feature of Early Warning System.  

Early warning systems help to reduce economic losses and mitigate the number of injuries 

or deaths from a disaster, by providing information that allows individuals and communities 

to protect their lives and property. Early warning information empowers people to take 

action prior to a disaster. If well integrated with risk assessment studies and communication 

and action plans, early warning systems can lead to substantive benefits (UNEP, 2012). 

Effective early warning systems embrace the following aspects: risk analysis; monitoring 

and predicting location and intensity of the disaster; communicating alerts to authorities and 

to those potentially affected; and responding to the disaster. The early warning system has to 

address all aspects.  Monitoring and predicting is only one part of the early warning process. 

This step provides the input information for the early warning process that needs to be 

disseminated to those whose responsibility is to respond. Early warnings may be 

disseminated to targeted users (local early warning applications) or broadly to communities 

regions or to media (regional or global early warning applications) (UNEP, 2012). This 

information gives the possibility of taking action to initiate mitigation or security measures 

before a catastrophic event occurs. When monitoring and predicting systems are associated 
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with communication systems and response plans, they are considered early warning systems. 

Commonly, however, early warning systems lack one or more elements. In fact, a review of 

existing early warning systems shows that in most cases communication systems and 

adequate response plans are missing that explained in below figure (UNEP, 2012).                                                                                                                 
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and Predicting                                                                                   alert        
 

 

                                                                                     

 

 

           Early Warning          

                                                     System 
 

 

  

 

 

 

                                           

Risk Knowledge                                                             Responding  

Figure 2: Early Warning System operational aspects (UNEP, 2012). 

To be effective, warnings also must be timely so as to provide enough lead-time for 

responding; reliable, so that those responsible for responding to the warning will feel 

confident in taking action; and simple, so as to be understood. Timeliness often conflicts 

with the desire to have reliable predictions, which become more accurate as more 

observations are collected from the monitoring system (Grasso 2006). Thus, there is an 

inevitable trade-off between the amount of warning time available and the reliability of the 

predictions provided by the EWS. An initial alert signal may be sent to give the maximum 

amount of warning time when a minimum level of prediction accuracy has been reached. 

However, the prediction accuracy for the location and size of the event will continue to 

improve as more data are collected by the monitoring system part of the EWS network. It 

must be understood that every prediction, by its very nature, is associated with uncertainty. 

Because of the uncertainties associated with the predicted parameters that characterize the 
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incoming disaster, it is possible that a wrong decision may be made. Two kinds of wrong 

decisions may occur (Grasso 2006): Missed Alarm (or False Negative), when the mitigation 

action is not taken or when it should have been or False Alarm (or False Positive).  

Finally, the message should communicate the level of uncertainty and expected cost of 

taking action but also be stated in simple language so as to be understood by those who 

receive it. Most often, there is a communication gap between EW specialists who use 

technical and engineering language and the EWS users, who are generally outside of the 

scientific community. To avoid this, these early warnings need to be reported concisely, in 

layman’s terms and without scientific jargon (UNEP, 2012). 

2.2.4. Types of drought coping strategies.  

From the different coping strategies households employ during food crises, harvesting 

immature food crops, selling of livestock to purchase food, reducing the number of meals, 

livelihood diversification, engaging in social support networks, consuming seed reserves, 

migrating to search job, consume less preferred food, Consuming wild foods and without 

food throughout the day (John et al., 2011). 

The other coping strategies those having regenerative nature to reduce drought risk engaging 

in casual labor, engaging in petty trade, changing coping into adaptive strategies, voluntary 

resettlement program, engaging in safety-net program, diversifying crops, diversifying 

livestock, seed reserves, fattening livestock, diversifying fields, livelihood diversification, 

water harvesting and natural resource conservation (Deressa et al., 2010).  

2.3. Overview of drought, Early Warning System and Coping Strategies.  

2.3.1. Causes of Drought  

The underlying cause of most droughts can be related to changing weather patterns 

manifested through the excessive buildup of heat on the earth’s surface, meteorological 

changes which result in a reduction of rainfall, and reduced cloud cover, all of which results 

in greater evaporation rates. The resultant effects of drought are exacerbated by human 

activities such as deforestation, overgrazing and poor cropping methods, which reduce water 
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retention of the soil, and improper soil conservation techniques, which lead to soil 

degradation (Tarekegn, 2014) 

The causes of droughts are strongly debated with some researchers pointing to rainfall 

variability. Drought is exacerbated by unplanned and unregulated land use, weak ecosystem 

management, methods of cultivation, increased human and livestock populations that have 

put pressure on the natural environment; heavy dependence on rain-fed agriculture/pasture 

and water; land degradation, urbanization, and other development-related factors that 

increase the vulnerability of people to drought risks, (Tarekegn, 2014). 

Drought is a part of natural climatic variability on the African continent, which is quite high 

at intra-annual, inter-annual, decadal and century timescales. Many studies attempted to 

investigate the natural causes that could be associated with droughts in Africa (Dutra et al., 

2013; and Giannini et al., 2013). Some of them also focus on anthropogenic factors, such as 

climate change, aerosol emissions, land use practices and resulting land atmosphere 

interactions, contributing to drought inducing mechanisms (Dai, 2011, 2013). The review of 

these studies revealed that there are a number of factors contributing to inducing drought 

conditions. However, despite regional differences in the factors causing droughts in a 

specific region, El Niño–Southern Oscillation (ENSO) and SSTs are regarded major 

influencing factors across the continent. For instance, Nicholson (2000) demonstrates that 

ENSO, SST and land–atmospheric feedback are the major governing factors on the rainfall 

variability in Africa. The author states that these factors alone or in combination can change 

the atmospheric dynamics and circulation patterns, for instance, causing changes in the 

Hadley and Walker circulations or upper level jet streams (Giannini et al., 2013). 

There are factors play to increase frequency of drought happen in Ethiopia’s rural 

populations. The most influential factors of increasing vulnerability to drought include 

(Dutra et al., 2013).  

 Rapid increase of human and livestock population pressures on the already exhausted 

land and pasture;  

 Fragmentation and decreasing size per family of land holdings and insufficient land 

management/use system;  
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 Desiccation of water sources, due in part to the destruction of the natural vegetation 

cover from deforestation, overgrazing and mountain slope cultivation and a lack of 

sustainable water conservation measures;  

 Low access to basic social services (market, public health, water, sanitation, 

education), technology and other inputs that might improve their productivity;  

 Near complete dependence on rain-fed agriculture and lack of access to irrigation; 

  Limited and unsustainable off-farm employment opportunities and gross inequalities 

between the poor and the rich.  

2.3.2. Impact of drought.   

Droughts affect more people than any other natural hazard owing to their large scale and 

long lasting nature. Droughts have different socio-economic effects on humans, which 

include lack of labor, decreased agricultural productions, diminished human health and 

increased prevalence of diseases. However, social characteristics also vary according to 

regions, traditions, cultures, households and individuals and copping to impacts of drought 

depends on social responses (Wilhite et al., 2007). In many places, the impacts of drought 

can be diverse and its effects are either direct or indirect (Gutierrez et al., 2014). Droughts 

have caused more environmental refugees in recent years than any other time in human 

history. This disaster has caused more deaths than any other natural disaster in the 2nd half of 

the 20th century (Vicente-Serrano et al., 2012). Socio-economic activities and 

environmental degradation move simultaneously, for example, over-exploitation of natural 

resources due to an extreme climate event is an alternative coping strategy (Shiferaw et al., 

2014). These activities include productivity loss, increased forest fire hazards, reduced water 

levels, increased livestock and wildlife mortality rates and damage to wildlife and fish 

habitats. Exploitation of natural resources and habitat increases when there is reduced farm 

output, unemployment, famine and extreme events, such as drought and hurricanes 

(Shiferaw et al., 2014). Indirect impacts of drought include environmental degradation and 

reduced incomes, which affects livelihoods through the prices of both livestock and crops.  

East Africa (2004and 2005, resulting in Wide spread loss of life), and the Amazon Basin 

(2010) with Negative environmental impacts (Sivakumar, 2013). In the Sahel, the 2012 
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cereal crop was 26% lower than the 2011 crop. More than 10million people remain food 

insecure in the region and 1.4million children are at risk of acute malnutrition. A prolonged 

dry season has resulted in wide spread crop failure in 2013 across Namibia, and the 

Namibian government estimates that the2013harvest produced 42% less than the 2012 

harvest. An estimated 780,000 people approximately one third of Namibia's entire 

population are now classified as food insecure. Of these, 330,000 people are in need of 

urgent support, according to the government of Namibia, which declared a state of 

emergency on 17 May 2013. Severe drought in 2013 plagued northeast Brazil, where some 

areas have received no rain more than a year and over 400,000 households faced fresh water 

shortages (Sivakumar, 2013). 

Drought in Ethiopia tends to have severe environmental, economic and social impacts. It 

aggravates environmental degradation through ecosystem and climatic effects, including 

deforestation, livestock overgrazing, soil erosion, wild land fires, biodiversity loss and water 

pollution. Social effects include reduced potable water supplies with negative health and 

sanitation consequences, especially for vulnerable groups, a higher burden on women who 

collect water for household consumption and migration pressures. Droughts can also have 

adverse effects on disease prevalence. For example; in the 1984/85 drought Ethiopia 

experienced a severe outbreak of cholera as well as high cases of epidemics both in urban 

and rural areas (Shiferaw et al., 2014) 

In the Ethiopian context, the worst consequence of drought hazard is acute food insecurity 

which can easily be escalated to full scale famine. Ethiopia became synonymous with 

famine after it was given media coverage for its three major famines observed in 1973-4, 

1984-5 and 2002-3 and claimed thousands of lives and still affecting the dignity of the 

country. However, not all food insecure nations and not all food insecure people are equally 

or even necessarily vulnerable to famine (Habte-Wold and Max-well, 1992; Watts and 

Bohle, 1992, cited in Webb et al. 1994). Food insecurity and famine are different concepts 

although they deal with the most basic need of life- food and famine results from lack of 

food security.  

According to Webb et al. (1992), it is a combination of the degree of poverty, the degree of 
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risk of failing to secure local food and income, and the chance of receiving external 

assistance that defines vulnerability to famine (Webb and Braun, 1994). Famine is defined 

as a catastrophic disruption of society as manifested in a cumulative failure of production, 

distribution and consumption systems, and thus famine has three principal manifestations 

(Webb and Braun, 1994):  

 Extreme, geographically concentrated shortfalls in food consumption that result in 

chronic loss of body weight and a rise in excess mortality (a net increase above 

average rates),  

 Massive social disruption, including community dislocation (increased distress 

migration and out-migration of entire families) and abnormal behavior,  

 Long-term resource depilation, including the degradation of productive material 

assets of the natural resource base and of human capital.  

2.3.3. Overview of Early Warning System.  

Responding to early warnings related to social, political and environmental hazards and 

stresses protects the benefits of development investments, community livelihoods and can 

save lives.  Quantifying the exact return on investment is difficult due to the high number of 

variables involved and the difficulty in measuring the hypothetical impact of an averted 

disaster.  However, it is noted that proportional costs are low with ongoing project costs less 

than 0.5% (half a percent) of area development programmed (ADP) field spend (Kelly et al. 

2012).   

Early warning systems result in targeted and context appropriate aid due to development of 

customized local triggers. As a result, an increase in community awareness of local trends 

empowers local groups and stakeholders to take ownership of livelihood protection and local 

development activities (Kelly et al. 2012). Early warning systems for early action can 

promote child wellbeing. A key aspect of Child Well Being (CWB) is security and stability 

and protecting family members from harm.  Early action to early warning protects 

communities and their children through implement response activities. Livelihood protection 

can be promoted through implement different response activities (such as appropriate 

availability of seeds, or early destocking of agricultural outputs). 
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2.3.3.1. Communication of early warning information 

An effective early warning system needs an effective communication system. Early warning 

communication systems have two main components (EWCII, 2003): 

 Communication infrastructure hardware that must be reliable and robust, especially 

during the disaster; and 

 Appropriate and effective interactions among the main actors of the early warning 

process, such as the scientific community, stakeholders, decision makers, the public, 

and the media. 

Redundancy of communication systems is essential for disaster management, while 

emergency power supplies and back-up systems are critical in order to avoid the collapse of 

communication systems after disasters occur. In addition, to ensure the communication 

systems operate reliably and effectively during and after a disaster occurs, and to avoid 

network congestion, frequencies and channels must be reserved and dedicated to disaster 

relief operations (EWCII, 2003): 

Today, the decentralization of information and data through the World Wide Web makes it 

possible for millions of people worldwide to have easy, instantaneous access to a vast 

amount of diverse online information. This powerful communication medium has spread 

rapidly to interconnect our world, enabling near-real-time communication and data 

exchanges worldwide. According to the Internet World Stats database, as of December 

2001, global documented Internet usage was 2.3 billion people. Thus, the Internet has 

become an important medium to access and deliver information worldwide in a very timely 

fashion (EWCII, 2003). 

2.3.3.2. Early warning systems and policy 

For early warning systems to be effective, it is essential that be integrated into policies for 

disaster mitigation. Good governance priorities include protecting the public from disasters 

through the implementation of disaster risk reduction policies. It is clear that natural 

phenomena cannot be prevented, but their human, socio-economic and environmental 

impacts can and should be minimized through appropriate measures, including risk and 
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vulnerability reduction strategies, early warning, and appropriate action plans. Most often, 

these problems are given attention during or immediately after a disaster. Disaster risk 

reduction measures require long term plans and early warning should be seen as a strategy to 

effectively reduce the growing vulnerability of communities and assets (UNEP et al,; 2012). 

The information provided by early warning systems enables authorities and institutions at 

various levels to immediately and effectively respond to a disaster. It is crucial that local 

government, local institutions, and communities be involved in the entire policy-making 

process, so they are fully aware and prepared to respond with short and long-term action 

plans (EWCII, 2003). 

The early warning process, as previously described, is composed of four main stages: risk 

assessment, monitoring and predicting, disseminating and communicating warnings, and 

response. Within this framework, the first phase, when short- and long-term actions plans 

are laid out based on risk assessment analysis, is the realm of institutional and political 

actors. Then EW acquires a technical dimension in the monitoring and predicting phase, 

while in the communication phase, EW involves both technical and institutional 

responsibility. The response phase then involves many more sectors, such as national and 

local institutions, non-governmental organizations, communities, and individuals. Below is a 

summary of recommendations for effective decision-making within the early warning 

process (Sarevitz 2000 and UNEP et al., 2012). Prediction is insufficient for effective 

decision-making:  

Prediction efforts by the scientific community alone are insufficient for decision-

making. The scientific community and policy-makers should outline the strategy for 

effective and timely decision-making by indicating what information is needed by decision-

makers, how predictions will be used, how reliable the prediction must be to produce an 

effective response, and how to communicate this information and the tolerable prediction 

uncertainty so that the information can be received and understood by authorities and public 

(Sarevitz et.al 2000). A miscommunicated or misused prediction can result in costs to 

society. Prediction, communication, and use of the information are necessary factors in 

effective decision-making within the early warning process. 
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Develop effective communication strategies: Wishing not to appear ‘alarmist’ or to avoid 

criticism, local and national governments have sometimes kept the public in the dark when 

receiving technical information regarding imminent threats (UNEP et al, 2012).  . The lack 

of clear and easy-to-use information can sometimes confuse people and undermine their 

confidence in public officials. Conversely, there are quite a few cases where the public may 

have refused to respond to early warnings from authorities, and have therefore exposed 

themselves to danger or forced governments to impose removal measures. In any case, clear 

and balanced information is critical, even when some level of uncertainty remains. For this 

reason, the information’s uncertainty level must be communicated to users together with the 

early warning (Grasso et al, 2007). 

Establish proper priorities: Resources must be allocated wisely and priorities should be 

set, based on risk assessment, for long- and short-term decision-making, such as investing in 

local early warning systems, education, or enhanced monitoring and observational systems. 

In addition, decision-makers need to be able to set priorities for timely and effective 

response to a disaster when it occurs based on the information received from the early 

warning system. Decision-makers should receive necessary training on how to use the 

information received when an alert is issued and what that information means (UNEP et al., 

2012). 

Clarify responsibilities: Institutional networks should be developed with clear 

responsibilities. Complex problems such as disaster mitigation and response require 

multidisciplinary research, multi-sector policy and planning, multi-stakeholder participation, 

and networking involving all the participants of the process, such as the scientific research 

community (including social sciences aspects), land use planning, environment, finance, 

development, education, health, energy, communications, transportation, labor, and social 

security and national defense. Decentralization in the decision making process could lead to 

optimal solutions by clarifying local government and community responsibilities (UNEP et 

al., 2012). 
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Collaboration will improve efficiency, credibility, accountability, trust, and cost-

effectiveness. This collaboration consists of joint research projects, sharing information, and 

participatory strategic planning and programming (Sarevitz et al., 2000).  

Establish and strengthen legal frameworks: Because there are numerous actors involved 

in early warning response plans (such as governing authorities, municipalities, townships, 

and local communities), the decision-making and legal framework of responsibilities should 

be set up in advance in order to be prepared when a disaster occurs. Hurricane Katrina in 

2005 showed gaps in the legal frameworks and definition of responsibilities that exacerbated 

the disaster. Such ineffective decision-making must be dealt with to avoid future disasters 

such as the one in New Orleans (Sarevitz et al., 2000). 

2.3.3.3. Practice of Early Warning system in case of Ethiopia 

Currently, the Government has taken steps to strengthen national disaster risk management, 

including transforming the Disaster Risk Management and Food Security Sector (DRMFSS) 

into the National Disaster Risk Management Coordination Commission (NDRMCC). The 

NDRMCC is to ensure a more streamlined Disaster Risk Reduction and disaster response 

approach across all government sectors. A structure for the coordination of disaster risk 

management activities at all levels will be created. Regarding accountability, while the 

federal level structure will be accountable to the Prime Minister’s Office, those created at 

regional, zonal, district levels as well as at Addis Ababa and Dire Dawa City 

Administrations levels will be answerable to their respective administrations. Lead sector 

institutions shall be assigned for every hazard at the different levels and they will be 

responsible for undertaking activities ranging from monitoring to response (Maggie, 2016). 

The EWRD collects early warning information on a regular basis from the lower structures. 

The Regional States each have their own Disaster Risk Management Bureau. Within these, 

Regional Early Warning Officers are based. Early Warning Offices also exist at District and 

Zonal level. The Early Warning Officers are responsible for the collection and analysis of 

information from zonal and district level offices. The Information obtained from Zonal and 

District level is compiled and analysed together with additional information collected from 
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line ministries and other information sources, notably the National Meteorological Agency 

(Maggie, et al., 2016). 

The early warning information is disseminated on a regular basis through a monthly Early 

Warning and Response Bulletin prepared in the national working language (Amharic) and 

more recently in English. This is distributed to regional states and different stakeholders in 

Addis Ababa, but it rarely reaches communities in time. The Bulletin contains detailed 

information on rainfall patterns, crop and livestock conditions, terms of trade (shoat to 

maize), food prices, water availability, nutrition survey data, nutrition programed coverage 

and relief pledges (food and non-food items) by region. The existing EWS is not well-suited 

to fast-onset natural hazards such as floods, and certain rapidly spreading diseases and pests, 

and conflicts (Maggie, et al., 2016). 

2.3.4.. Overview of Drought Coping Strategies.  

Both households and the government undertake climate risk management through mitigation 

and coping practices to reduce the damages from climate change. Risk-mitigation strategies 

at the household level include diversifying crops, mixing crop and livestock production, 

keeping multiple species of livestock, and joining rotating credit groups (John et al. 2011). 

Coping strategies at the household level include selling productive assets, selling livestock 

and agricultural products, reducing current investment and consumption, employing child 

labor, temporarily or permanently migrating, mortgaging land, and using inter household 

transfers and loans.  Public-level risk-mitigation strategies include water harvesting, 

conserving and managing resources, irrigating, partaking in voluntary resettlement 

programs, using household extension packages or agro-ecological packages, and joining 

productive safety net programs (Devereux and Guenther 2007). More recently, pilot studies 

on weather-indexed drought insurance and commodity exchange programs have been 

implemented (Hazell et al. 2010).  

In the study by Opie (2011), coping strategies were associated with household size, age, sex 

of household head and household assets such as land, livestock and other assets. Deressa et 

al. (2010) observed that adaptation to climate change was influenced by education, 
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household size, gender, livestock ownership, access to extension service, availability of 

credit and environmental temperature. The study by John et al. (2011) showed that farm 

experience, farm income and farm size had an impact on drought coping strategies while 

age, education level and extension had no effect.   

Tazeze et al. (2012) observed that sex of the household head, age of the household head and 

education of the household head, family size, livestock ownership, household farm income, 

non/off-farm income, access to credit, distance to the market center, access to farmer to-

farmer extension, agro-ecological zones, access to climate information, and extension 

contact, had a significant impact on choice of climate change adaptation strategies. Legesse 

et al. (2012) investigated the smallholder farmers’ perception and adaptation to climate 

variability and climate change in Ethiopia and the results of the study showed that agro 

ecological location, sex of household head, family size, off-farm income, herd size, 

frequency of extension contact and training, were determinant factors influencing adaptation 

strategies. Accordingly this thesis also evaluate factors influence smallholder farmer 

response for drought happen and early warning system implement.    

Overall drought is not silent in the study area since recurrent drought happen causes disaster 

through deplete livelihood of farmers. On the other hand in the study area also metrological 

and agricultural types of drought redundantly happen and causes loss of crop production and 

water scarcity results challenge on community life in the study area. Accordingly 

community practicing different effort to implement drought early warning system and 

coping strategies which demand further study and analysis. So this study explore the 

presence of drought, early warning system and determinants of coping strategies in the study 

areas.   

2.4. Conceptual frameworks of the study 

There are three major concepts that emerge in this particular topic study; smallholder 

farmers’ response to Drought; Early Warning system and Determinant of coping strategies. 

The study involves concepts of drought, factors causes’ drought, early warning system 

implement to manage causes of drought, impacts of drought and approaches of smallholder 
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farmers’ response to drought that consider copping strategies and determinants of coping 

strategies those are defined here and are used throughout in the thesis. 

The first chapter deals with the general information of globally weather and climate changes 

induced disaster have been common phenomena having significant impact on human life 

and socio-economic. Further, introductory chapter deals with sufficient background 

information to allow the thesis readers to understand the problems, contexts and significance 

of the study. Second part of the introductory chapter explains being more specific and 

concise about the problem, importance of research topic in the national level as well as 

global level to know about importance of deal response on drought by smallholders farmers. 

Problem is stated for readers and other who uses the research findings to give a clear 

concept on why research was being done though these are further discussed.   

Chapter II deals with the literature reviews from different articles, books, and journals 

available in the internet, libraries, other published dissertation and unpublished works. 

Points those mainly discussed concept of drought, classification of drought, causes of 

drought, drought and famine in Ethiopia, Early Warning system and copping strategies in 

response to Drought. Chapter III deals with the justification of the study on methods of data 

collection. Based on the literature review the particular topic of the study is justified. First 

part of chapter V deals with overall demographic and socio-economic characteristics of the 

respondent and continue the analysis on the three specific objectives of the study. There is 

detail description of the study area mainly Kersa district livelihood of the people, hazards to 

them in the area and drought event faced by them. There is a detail description of the 

planning of the work. All materials and methods applied are explained in details with 

information on sampling types of data used for analysis and presentation. A description is 

provided on detail of field methods and each method is also clearly elucidated. Data 

collection and analysis procedures are dealt at the end of the chapter. In IV chapter 

conclusion and recommendation also detail explain. Although often referred to as the “last 

mile” in an end-to-end EWS, the community is better imagined as the “first mile,” where 

warning information must at the very least reach and be acted upon. Well informed 

communities are familiar with priority risks. Communities are the first responders in 

protecting their households and disadvantaged individuals. Many communities are 
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motivated and able independently to drive EWS from the local level without waiting for 

information or warning from the outside. 

The conceptual framework of this thesis focused on analysis of drought presence in the 

study area through collect 20 yeas rainfall data, explore empirical types of drought and its 

impact on livelihoods and human life. Discover the presence of early warning system the 

help to response for drought and copping strategies in the study area. To get full information 

and help for analysis of the thesis primary data collected by structured and semi-structured 

interview and secondary data collected from documents those consider as input. 

Accordingly the collected data analyze by descriptive statistics, standard precipitation index 

and implement multi-nominal logit model to more understand the drought nature in the 

study area and boldly raise way of coping, determinants of coping strategies to reduce 

impact of drought which is more of natural hazard.    
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Figure 3: Conceptual Framework 

Source: Adopted and Modifies from Sara Abebe (2010).  
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3. RESEARCH METHODOLOGY 

3.1. Description of the Study Area 

3.1.1. Location and size of study area.  

This study was conducted at Kersa district of Eastern Hararghe zone, Oromia Regional 

State. Specifically, the study area is located between 90 20’0’’ to 90 32’20’’N latitude and 

410 42’30’’ to 410 57’30’’E longitude. It is named based on a river that flows in the woreda. 

The capital town of Kersa district kersa town situated a distance of 44Kms from Harar town 

which is the capital city of both East Hararghe Zone and/or capital city of Harari Regional 

State. The district has 35 rural and three urban kebeles.It is bordered on south Bedeno 

woreda, on west Meta woreda, on north Dire Dawa administration, on northeast Haramaya 

woreda, and on southeast Kurfa Chele woreda. The total size of the district is about 

545KM2, which accounting for about 2.41% of the total area of East Hararge Zone Oromia 

Regional State (Woreda Health Office 2017). 
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Source: Extracted from Ethiopia-GIS (2017). 

Fig 4. Location of Kersa Woreda 

3.1.2. Topography.   

According to the information from Land and environment protection office, the central and 

southern parts of Kersa district are characterized mainly by dissected plateaus and 

mountains, while the northern part is characterized by plains consisting of isolated hills, 

valley and gorges. The altitude of the district extends from 1400 to 3200 m.a.s.l. From the 

total area of the district, mountain accounts about 12%, dissected plateaus about 65% and 

the rest 23% hills are (plains consisting of isolated hills). There are mountain peaks that rise 

up to 3200 (part of Garamulata Mts. Chain) 2807, 2813 and 2796m.a.s.l. plateaus such as 
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kemona (2304m), Mesno (>2100m) and Dima which are off course part of Harar plateau are 

also found in the woreda (Kersa Woreda Land and Environment Protection office, 2016).  

3.1.3. Population 

The 2007 Central Statistical Agency reported a total population for this woreda 170,816, of 

whom 86,134 were men and 84,682 were women; 11,387 or 6.67% of its population were 

urban dwellers. The majority of the inhabitants said they were Muslim, with 97% of the 

population reporting they observed this belief, while 2.8% of the population practiced 

Ethiopian Orthodox Christianity. Average population density is 195 people per km2 that 

indicates the district as one of the most populous districts in East Hararghe zone. Most of the 

population are from Oromo Ethnic group and their religion 99% Muslim and some 1 % 

accounts to Christianity and other religion followers, so the district is more of Oromo Ethnic 

and Muslim religion (Kersa Woreda Health Office 2017 data).   

3.1.4. Farming system of Study Area  

As per Action against Hanger 2014, studies (AAH); the main economic activities are food 

crop, cash crop (khat) and livestock production respectively. There are two rainy seasons: 

the short rainy season (Belg) extends from March to May and the main rainy season (Meher) 

extends from July to September. Kersa is moderately productive, with a food deficit every 

year. The most important crops sold are khat, potatoes and onions. Food distribution in this 

zone either does not exist or is insignificant. Khat is traded in the months of April to May 

and September to October for rain fed farms. When there are frosts, all wealth group support 

each other to minimize its effect on the livelihood of the people. Wealth in the zone is 

determined by land size, livestock and other asset holdings (AAH et al 2014). 

Households are constrained by small land holdings, high price of inputs, inadequate credit 

services and lack of plow oxen. As the GBG (Gursum and Babile Groups like sorghum, 

maize and haricot bean) livelihood zone is in food deficit every year, the food gap is covered 

by food aid amounting to 15-25% for the poorest households. Finally income earned through 

the Safety Net program is contributing to about 20% of total income for very poor and poor 

households. Other expenses that all wealth groups spend money on include the purchase of 
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soft drinks, khat and cigarettes. Agricultural production in the district is constrained by small 

land holdings, high price of inputs and inadequate credit service (AAH et al 2014).  

The defining activities of households combine the cultivation of cash crops with cereals and 

some livestock rearing. Households grow sorghum, maize and haricot bean for home 

consumption and ‘Khat’ as a cash crop. The main livestock kept are cattle, goats, donkeys 

and chickens. Both cattle and goats are milked. The very poor and poor households do not 

own plow oxen. The very poor also lack cattle. All household own goats that are used as the 

source of income to support their expenditures (Kersa Woreda 2017 Agriculture Office 

Data).  

Men and women of poor and very poor groups collect and sell firewood and do agricultural 

labor (weeding and harvesting). The very poor and poor cover their food gap through 

Productive Safety Net Program food (wheat) distribution for six months. For the 

community, there is a direct link between the seasonal variation of malnutrition and the 

agricultural calendar. The critical period between April and August corresponds to the 

period of wedding (Kersa Woreda 2017 Agriculture Office Data).  

 3.1.5. Climate. 

The district is classified in to three agro-climatic zones.  These are, 20% Dega (highland, 

temperate rainy climate) 74%, Woina-dega (midland, tropical rainy climate) 6%, and kola 

(Lowland, tropical arid climate).  Average annual rainfall ranges between 1200 and 2000mm 

and the mean annual temperature 100 and 150c for Dega (highland). In Woina Dega 

(Midland) the altitude ranges 1500-2300m.a.s.l and the rainfall varies between 600 and 

2000mm  and the average mean temperature also 150c and 200c, while Kolla agro-climatic 

zone the altitude 1400-1500m.s.a.l. is explained by average annual rainfall and temperature 

ranging between 410 and 820mm and 200c and 250c (Kersa Woreda 2017 Agriculture Office 

Data).  

The woreda received a bi-modal type of rainfall, which the first short rainy season starts 

from March to April while the longer rainy season of (Mehre) expected from June through 

September in good years. The rainfall trend shows the rainfall distribution was erratic and 

with poor intensity that makes the rain fed agricultural sector becomes less reliable sources 
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of livelihoods.  Recurrent drought incidences become a challenge to farming community, for 

being the late onset of belg and early session of mehere season rain impedes crops 

production (Kersa Woreda 2017 Agriculture Office Data). 

3.1.6. Land use and socio-economic situation.  

According to Kersa woreda Agriculture Office 2017 report, 54.1% of the land cultivated for 

used for growing various cereals crops such as maize, sorghum, wheat, barley, and other 

pulses, 2.1 % .used for  pasture or  grazing land, 4.9 %  forest and woodland , 4%  shrubs 

and bushes, 20.3%  degraded/miscellaneous  land, and  14.7% used for social services. 

Mixed farming is the common economic sources of the rural community. Growing cereals, 

such as maize, sorghum, potato, wheat, barley, and cash crops like Khat and coffee have 

significant importance for the livelihoods of the rural community. Livestock rearing is a 

common practice in all agro-climatic zones and farmers are generating good amount of 

income from this sector. In addition the off-farm and non-farm income sources, petty trade, 

casual labour, handicraft, and embroideries helps farmers livelihoods at time of both bad and 

good seasons. Regardless of all the efforts the woreda has been dependant on external food 

assistance for many years. Among the major problems, smallholding size, land degradation 

and fragmentation, recurrent drought incidences, and erratic rainfall distribution impaired 

the food security strategies (Kersa Woreda 2017 Agriculture Office Data).   

3.2. Research Design 

The research design refers to the overall strategy that choose to integrate different 

components of the study in a coherent and logical way, thereby, ensuring will effectively 

address the research problem; it constitutes the outline for the collection, measurement, and 

analysis of data. Note that the research problem determines the type of design should use, 

not the other way around (Yin, 2012). 

The selection of research design depends on its audience and the way this is intended to be 

produced, constitutes the research purpose. According to Yin (2012), the research purpose 

can be exploratory, descriptive, explanatory or policy-oriented. Since any research develops 

over time, this is of course greatly influenced by the research problems. Accordingly this 

study started through used a mixed method research design where both quantitative and 
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qualitative methods are employed in order to make a triangulation of the results. The 

rationale behind triangulation is that if a number of different methods or sources of data are 

used in order to fulfill a research objective, the results are more likely to be precise and 

accurate. So the type of mixed method use for this research is triangulation since both 

qualitative and quantitative data collected at one time and interprets as per data collected.   

According to Mukhrejee et al. (2002), all research approaches have something to offer. 

However, selecting a research methodology is not just a question of academic validity rather 

the feasibility and must also be considered given the constraints of the research project.  The 

purpose of define research design to provide a methodological review and discussion in 

order to demonstrate why the research questions were formulated and how they have been 

answered through this thesis. 

The research design refers to the overall strategy that choose to integrate different 

components of the study in a coherent and logical way, thereby, ensuring will effectively 

address the research problem; it constitutes the outline for the collection, measurement, and 

analysis of data. Note that the research problem determines the type of design should use, 

not the other way around (Yin, 2012). For this thesis studies descriptive research considered 

because it observed correlation among two or more phenomena those of contribution for 

drought disaster, smallholder farmers’ drought early warning response and determinants of 

coping strategies. Strategies include interviewing, observation and collect secondary data for 

more access information.        

3.3. Data type and sources 

In order to achieve the objective of this study both primary and secondary data sources were 

our basic means. Primary data generated from three types of data sources: questioner, key 

informant interview that complemented by FGDs and also field observation that help to 

having more empirical information at grass root level. 

Secondary data was also collected using available sources of information through refer 

documents of different relevant institutions having published and unpublished relevant 

documents those accessed from internet, library and reports compiled by government sector 
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offices. This includes data’s from governmental offices, central statistical agency, internet, 

University and Public Libraries. . 

3.4. Sampling Techniques and Sample Size Determination.  

3.4.1. Sampling Techniques  

Multi-stage sampling procedure had been applied to draw samples for the study since the 

number of population data extremely large. So the number of sample kebeles decided by 

purposive sampling techniques because as per secondary data from East Hararghe Zone 

DRMO in 2017 the study area has two livelihood zones: the first one is chat and vegetable 

zone and the second one is sorghum, maize and chat livelihood zone that predominantly 

woina-dega/midland agro-ecology zone and from Government administrative  demarcated 

point of view  out of 38  kebeles, 2 are lowland, 22 are temperate/midland including three 

towns, 7 are a mix of lowland and midland and the remaining 7 are highland kebeles 

respective and also almost all rural kebeles uniformly affected by redundant drought for  the 

past couple of years. From total kebele's predominantly mid-land which need close 

monitoring of smallholders farmers response on drought copping strategies and used early 

warning information and since  all kebeles  have the same problem, so five kebeles  selected 

by using stratified  sampling method via categorize kebeles by agro-ecology and probability 

proportions consider size of coverage. After stratify kebeles, select two high land kebeles 

adjacent to midland, one low land kebele adjacent to midland and two kebels pure midland 

by simple random sampling methods, because already all kebeles list name and their profile 

easily access from Kersa woreda Disaster Risk Management Office (WDRMO) Early 

Warning department.   

3.4.2. Sample size  

As per explanation on 3.4.1. from this study area five kebeles were consider and the next 

step is decide total number of household respondents to conduct this research. As per 

secondary data got from Woreda Health Office average number of population per each 

kebele 4000-4500 individual. Since the respondents for this research consider households 

that is in each kebele's average of 950 households, which average  total of 4750 households 

expected from a total of five sample kebele's those were selected for this research. So the 
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number of respondents decided for this research by using Nasuirma (2000) model and 

asserts a sample size (n) can be determined by the equation: 

 

Where: N = is the target households, CV = is coefficient of variation = 0.5 

e = desired level of confidence = 0.05 and n= sample household size.  

 

So as per the above sampling frameworks the propositional sample size respondents are 200 

households from five sample kebeles in the study area that consider double of the formula 

result the increase number of sample. Accordingly respondent categorize by stratify method 

of random sampling by probability proportional to size that consider sex, age, village and 

religious leader categories like 70 women, 70 men, and 35 village leaders and 25 religious 

leader had been selected as per list having from all selected five kebeles through using 

probability proportional to size (PPS) sampling method and name of respondent selected by 

simple random sampling method as per got list of households from each development agents 

that collected population data.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Schematic Presentation of Sampling Design 

3.5. Instruments of Data collection 

3.5.1. Questionnaire  

Categorize kebeles by Agro-ecology and below 

are list of kebeles name considered  

Total 35 rural and 3 urban Kebeles in the woreda 

200 Sample Respondents Selected by simple random sampling (SRS) 

Burka Jeneta 
a  

Haro Arba Rameta  Dengego Tola 
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For this study, both primary and secondary data had been collected and analysed. This data 

was both quantitative and qualitative in nature. The primary data had been collected from 

different categories of respondents through selected and used seven interviewers those two 

of them degree and five of them diploma holders and having experience on data collection. 

This primary quantitative data had been gathered through survey of the sample respondents 

using pre-tested of semi-structured interview schedule on 20 farmers. Close ended and open 

ended questions were prepared to the selected 200 sample households to get data about 

smallholder farmer’s response on use early warning information and drought copping 

strategies consider climate variability, its impact on their livelihood and adaptations 

practices. The questionnaires were prepared in English and finally translated to Oromifa 

language since almost all respondents are Oromifa speaker.   

3.5.2. Key Informant Interview  

Key Informant Interviews (KIIs) are aimed to obtain detail information on the issues 

(Abriham Cherinet et.al, 2017). To get detailed information, the researcher used semi-

structured interview method because of its flexibility and makes clear any time when there is 

ambiguity. The key informant interview conducted with five development agents (5), local 

leaders (5), model farmers (5), woreda agricultural development office representative (1), 

woreda disaster risk management office representative (1) and woreda health office 

representative (1) that consider practitioners on early warning system implementation and 

determinants factors at community level to response for drought happen in the study area. So 

a total of eighteen respondents were attended.   

3.5.3. Focused Group Discussion 

 Focus Group Discussion (FGD) is a forum of group participants invited to discuss an some 

issue (Abdulahi et al., 2018). Sizes of Focus Group Discussion vary from small (6-12 

persons) to large (12 persons≥) (Denzin and Lincoln, 1994). It is a method of gathering 

information in a short period of time. Information gathered usually contains ideas, opinions, 

experiences, perceptions and suggestions of participants in a particular group.  
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Despite the fact that several studies have been conducted on desertification (Elijah et al., 

2017) very few have focused on drought no research has asked for drought victims’ opinions 

of approaches in mitigating drought.   

Some objectives of using this technique include:  

 Have an interactive discussion on drought response mechanism.  

 Community knowledge on early warning system  

 Gather in depth information on drought and revalidate survey results.  

 Provide coping strategies that discussants can voice their opinions.  

3.5.3.1. Procedure for Focus Group Discussion (FGD)   

Abdulahi et al. (2018) used informant to gather participants. In this research, similar method 

was employed to select farmers at community level. Some farmers were asked after the 

survey if they would be interested in participating in the FGD. Most discussants were 

willing to participate. Two separate FGDs were conducted with male headed (9-12) 

members per group and female headed (8-10) members per group at all five sample selected 

kebeles. This was conducted after the assessing the level of drought response and early 

warning system at Kersa woreda East Hararghe Zone. The sessions ascertained the views of 

both male and female headed groups’ response suitable to drought response and early 

warning system. Smallholder farmers were used in order to understand their perspectives on 

efforts in study area having a capacity of response on drought and practicing early warning 

system. 

3.5.3.2. Sessions of FGDs 

FGD is usually guided by a facilitator, during the FGDs the researcher participated as 

facilitator. At the beginning of all sessions, the researcher introduced himself and purpose of 

the sessions. This also allowed the researcher to clarify that no support or help should be 

expected after the FGD, especially at the community level. The researcher was able 

communicate with the discussants as he speaks and understood their language. This 

technique has limitation for example; discussants can change subjects at some point during 

session (Kraaijvanger et al., 2016). Farmers, during their session tried to change subject by 



43 
 

introducing political issues into the discussion. Some participates and moderator had to call 

their attention to focus on the subject under discussion. Accordingly the major discussion 

topics focused on the local community understanding and experiences of drought response, 

early warning system and copping strategies during drought happen and barriers on 

effectively of response.  

3.5.4. Field Observation 

Abriham Cherinetet.al, (2017), indicates that field observation is used as a supportive 

technique to collect data that may complement or set in perspective data obtained by other 

means. In the time of staying in the study area, the researcher observes vegetation covers, 

topography/relief, major development interventions, people’s perception and related things 

by using checklists.  

In the time of staying in the study area, the investigator observed vegetation covers, 

topography/relief, major development interventions, and related things by using checklists. 

Transect walk and observations used to assess the existing drought condition and 

productivity status of the farmers, early warning practice and copping strategies used by 

farmers (Abriham, 2017). 

3.6. Methods of Data Analysis 

Data obtained from various sources were analyzed using qualitative and quantitative data 

analysis techniques. The qualitative information gathered using interview was analyzed 

using SPSS Version 23.0 statistical software. Errors related to inconsistency of data was 

checked and corrected during data cleaning. Whereas the quantitative data generated by 

questionnaire and from ENMSA (Ethiopia National Metrological service Agency) gridded 

data had been analyzed using descriptive statistics. Descriptive statistics such as mean, 

frequency and percentage were used to characterize farmer’s perception on long-term 

temperature and precipitation variability as well as various adaptation measures used by 

farmers, and barriers they face to copping the challenge.   
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3.6.1. Descriptive Statistics 

Descriptive statistics such as frequencies and cross-tabulations had been used to analyze 

relationships between household characteristics, socioeconomic characteristics and response 

to drought early warning system of small holder farmers to changes in rainfall and 

temperature to reduce disaster happen. Cross-tabulation had been used to establish the 

association between these variables. The significance of the association is determined by the 

Pearson’s chi-square value (Gujarati, 2004).  

3.6.2. Empirical Model 

3.6.2.1. Multinomial logit model 

Modeling individual choices has been a very important avenue of research in diverse fields. 

In all areas the most widely used method to model choice among mutually exclusive 

alternatives has been the conditional or multinomial logit model (MNL, McFadden 1974), 

which belongs to the family of random utility maximization (RUM) models. The main 

advantage of the MNL model has been its simplicity in terms of both estimation and 

interpretation of the resulting choice probabilities and elasticities. On the one hand, the 

MNL has a closed-form choice probability and a likelihood function that is globally concave 

(for a complete overview of MNL and its properties. MNL estimation is thus straightforward 

using the maximum likelihood estimator (MLE). On the other hand, it has been recognized 

that MNL not only imposes constant competition across alternatives as a consequence of the 

independence of irrelevant alternatives (IIA) property but also lacks the flexibility to allow 

for individual-specific preferences (Sarrias, 2016).  

With the advent of more powerful computers and the improvement of simulation-aided 

inference in the last decades, researchers are no longer constrained to use models with 

closed-form solutions that may lead to unrealistic behavioral specifications. In fact, much of 

recent work in choice modeling focuses on extending MNL to allow for random-parameter 

models that accommodate unobserved preference heterogeneity (Sarrias, 2017). 

This study used the multinomial logit (MNL) model to analyze the factors affecting 

smallholder farmers’ respond to drought copping strategies because it is widely used in 

studies involving multiple choices and is easier to compute. The advantage of using a MNL 
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model is its computational simplicity in calculating the choice probabilities that are 

expressible in analytical form. The main limitation of the model is the independence of 

irrelevant alternatives (IIA) property, which states that the ratio of the probabilities of 

choosing any two alternatives is independent of the attributes of any other alternative in the 

choice set (Greene, 2003). 

The MNL model allows household characteristics to have different effects on the relative 

probabilities between any two choices. Let Ai be a random variable representing the 

response of farming household. It assume that each farmer faces a set of discrete, mutually 

exclusive choices of response. These response are assumed to depend on a number of 

climate attributes, socioeconomic characteristics and other factors X (Gujarati, 2004). The 

MNL model   specifies the following relationship between the probability of choosing 

option Ai and the set of explanatory variables X as:  

 

Where is a vector of coefficients on each of the independent variables X. Equation (1) can 

be normalized to remove indeterminacy in the model by assuming that and the probabilities 

can be estimated as: jβ0=jβ 

 

Estimating equation (2) yields the J log-odds ratios 

 

The dependent variable is therefore the log of one alternative relative to the base alternative. 
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The marginal effects measure the expected change in probability of a particular choice being 

made with respect to a unit change in an explanatory variable (Long, 1997; Greene, 2003). 

The signs of the marginal effects and respective coefficients may be different, as the former 

depend on the sign and magnitude of all other coefficients. 

3.6.3. Standardized Precipitation anomaly 

The nature of the trends of rainfall was examined by the Standardized Precipitation Index 

(SPI) to understand the presence of drought in study area by scientific evidence. It provides 

an area average index of relative rainfall based on the standardization of rainfall totals. The 

annual precipitation anomalies (SPI) was develop and used by Heggen, (1993) constitute the 

equation: 

 

Where, X is annual rainfall,  is an annual average rainfall, and SD is standard deviation. 

This statistic would be enabled to determine the dry (-ve values) and wet (+ve values) years 

in the record 

This statistic enable to determine the dry (-ve values) and wet (+ve values) years in the 

record. The degree of drought is classified as extreme drought (Z<-2), severe drought (-

1.5>Z>-1.99), moderate drought (-1.0>Z>-1.49), Near Normal (-0.99<Z<0.99), moderately 

wet (1.0<Z<1.49), very wet (1.5<Z<1.99) and extreme wet (Z>2+) (Heggen, 1993). 

3.7. Definition of Variables 

3.7.1. The Dependent Variable of the model 

The dependent variables in the empirical estimation for this study farmer’s drought copping 

strategies adopt for response of drought. The choice of explanatory variables is dictated by 

theoretical behavioral hypotheses, empirical literature and data availability. The most 

common adopted methods cited in the literatures include; different crop varieties, mixed 

crop and, soil conservation, tree planting, changing planting date, diversifying from farm to 

nonfarm activity and irrigation (Deressa et al. 2010)). 
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3.7.2. The independent/Explanatory variables 

The explanatory variables considered in this study consist of household characteristics, 

socioeconomic factors, cultural factors and institutional characteristics. The below 

explanation summarizes the explanatory variables used for empirical estimation and 

develops some hypotheses about their expected influence on farmer’s response on drought 

early warning system and coping strategies. 

Sex of households head: Gender is a dummy variable which indicate 1 if male household 

head and 0 otherwise (UNDP, 2010). The expecting sign of this variable had been both 

positive and negative, i.e. unknown. 

Age of households head: This is a continuous variable and represents years of experience in 

the farming activities. This variable was expected a positive sign (UNDP, 2010). 

Household family size: household family size is the total family number at the household. 

Large number of family number can easily adopt different copping strategies to effect of 

redundant drought happen (Moges, 2016). Therefore, it was expected that household size 

has a positive sign for the farmers’ who had been used different copping method to 

redundant drought happen. It is a continuous variable. 

Education level of households head: This is level of education by the household gaining 

education and the expected sign had been positive. As the level of education of the 

household head increased the farmers’ proximity for new information and the probability of 

accepting new technology also increase. It is continues variable (Moges, 2016).  

Access to credit service: The availability of credit is important for the farmers’ in order to 

develop coping strategies. Credit can be use as for the farmers to introduce new technology, 

to buy improved crop seed, fertilizers and oxen. Therefore, it was expected a positive sign 

for the farmers’ who was used coping method to redundant drought happen and is a dummy 

variable indicating 1 if the farmers have access to credit 0 otherwise . 

Agricultural extension service: This is a formal service and plays a great role that affects 

for farmers’ to adopt strategies in response to redundant drought happen (Moges, 2016). 
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This variable is also a dummy which represent 1 if farmers’ get agricultural extension 

service 0 otherwise and the expecting sign had been positive. 

Farm size: - Farm size is the total landholding of the farm household that uses for the 

farming activities. The farm household with holding big farm land has more to use adopted 

and the farm size measure in terms of hectare (UNDP, 2010). Therefore, the variable is 

continuous and it’ expect had been positive sign for the farmers’ who was used adaptation 

method to climate variability. 

Livestock holding (TLU): - livestock holding is the total livestock that farmers can own on 

the livelihood. Livestock is a vital instrument in the case of adopt to drought happen. This is 

due to the fact that livestock is essential for farm household to use as for harvesting, 

transportation and also for financial purpose by selling them. This implies that farmers with 

more numbers of livestock is the richer and can respond to the adverse impact of drought 

through implement various copping strategies (Ayelech, 2011). This is a continuous variable 

and had been positive sign for the farmers’ who used coping strategies for redundant 

drought happen. 

Distance from home to the farm: This variable is a continuous variable represented by 

walking time (in minute) from farmers’ residence/home to their farming place. This consider 

a possible factor in farmers’ decision to undertake drought impact adopt. The farmer whose 

farm is far from his residence is less likely to continuously follow up his farm as compare to 

those whose farm nearer to their home (Ayelech, 2011). Thus, the farmers who near to their 

farm are likely to have regular follow up of their farm, hence motivated to respond for the 

impact of drought on their agricultural activities. Therefore the sign had been negative for 

the farmers’ who found far distance used coping strategies to redundant drought happen. 

Distance to the market:-This is a continuous variable which measures in terms of time 

spend from the residence of farm household to the market area. The residences of farmers’ 

are nearest to the market they get a lot of opportunities as compare to the far ones. Because 

the nearest one obtains agricultural inputs, information’s and experiences (Maddison, 2006). 

Therefore, this variable had been negative sign for the farmers’ who could use coping 

strategies to redundant drought happen. 
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Access to rainfall information: This is dummy variable indicating 1 if the household head 

access to rainfall information 0 otherwise. This variable expects positive sign for the 

farmers’ who used coping strategies to redundant drought happen. 

Access Market information: This is a dummy independent variable taking the value 1 if a 

household had access to market information services and 0 otherwise. Households 

marketing decision is based on market price information (Maddison, 2006). Therefore, the 

variable is hypothesized to affect adoption drought copying strategy positively. 

Farm Experience: It is the total number of years a farmer stays in production of farm 

commodity or stayed in farming activities. A household with better experience in farming is 

expected to adapt drought copying strategies. Farmers with longer farming experience are 

expected to be more knowledgeable and skillful (Ayelech, 2011).Therefore, this variable is 

hypothesized to positively influence drought copying strategies. 

3.8. Research Validity and Reliability 

To determine validity of the instrument, the investigator addressed content and concept 

validity, extent to which the domain of interested was comprehensively sample by the items 

in the questionnaire. Even though time is constraint some of the questions in questionnaires 

were rate and used with some slight different in wording to evaluate the repeatability of the 

study. 

 The questionnaire was translated into local language (Afan Oromo) from its English version 

to easily communicate local community for more understand. Data collectors trained for one 

day on the process of data collected and recorded. Data collectors are supervise while 

collecting the data by the principal investigator and other supervisor so that technical 

support provided accordingly. The collected data checked daily for completeness and 

consistency throughout the data collection days. In addition, double data entry also used to 

ensure data quality. Therefore, measurement error was less likely to affect the results and 

not a problem for this study. 
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3.9. Ethical Considerations 

Ethical issues are quite important in any research process. In his endeavor to accomplish the 

research objectives, the principal investigator sorted for ethical approval from all the 

relevant bodies, which information shared to East Hararghe Zone Disaster and Risk 

Management Office (DRMO) and Kersa Woreda higher officials to support the data 

collected and accordingly wrote support letter to Tola, Haro Arba, Burka, Rameta and 

Dengego kebeles respectively to obtain their co-operation in facilitating the data collection 

from selected respondents, to conduct focus group discussion and transact walk.  

On the other hand at the period of this data collected volatile security problem happen 

challenged the process of data collection at field which managed through having close 

discussion with community influential and create trust in community. Informed consent was 

also got from each respondents through assurance that any information they gave was to be 

treated with ultimate confidentiality and deserves. 
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3. RESULTS AND DISCUSSION 

This chapter discussed and presented results of drought, early warning system and coping 

strategies practices and also determinants of coping strategies in the study area based on data  

obtained from smallholder farmer’s interviews, historical rainfall records, qualitative and 

quantitative information generated from various groups of the community and concerned 

practitioners through KII and FGDs. 

4.1. Background of Sample Respondents  

This parts more of descriptive way of analysis to define characteristics of the sample 

respondents.  Both continuous and discrete variables were used to describe the sample 

households’ characteristics. Additionally explained household characteristics relate to 

drought copying strategies in the study area:  

4.1.1. Sex and marital Status of Respondents 

Based on Table 1 result among 200 participants 56% were males. From those male 

respondents, 54.06% married, 15.52% divorced and 30.42% widowed. And also from 44% 

female respondents 69.05% married, 19.16% widowed and 11.79% d. From total 

respondents more than half of the respondents were married and females are more divorced 

as compared to males. The result show that in the study area divorced and widowed is 

around 45% from male respondents and around 31% from female respondents those almost 

female headed households which almost exposed to drought disaster and usually demand 

external support. This is because females are more risk full than males that have a relation to 

socio-demographic features (Oremo, 2013). Therefore to manage drought problem potential 

government sector offices more work to reduce divorce of households.   

Table 1:  Sex and marital status of respondents  

Sex                             Marital status 

 Married  Divorced Widowed 

Female 69.05% 19.16% 11.79% 

Male 54.06% 15.52% 30.42% 

Source: Field survey, 2019 
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4.1.2. Educational status and means of household Income.   

Table 2, shows that about 60.08% respondents were cannot read and write. Among those 

cannot read and write respondents, 81.76% practicing mixed farming and 18.24% 

practicing crop production. Likewise, 39.92% respondents can read and write and even 

greater than or equal to grade 1-10. Among those read and write 77.17% practicing mixed 

farming, 10.84% practicing crop production, and 8.69% involve on trading and 3.29%) 

practicing animal rearing respectively. In general, the source of income for respondents 

who are educated is diversified agricultural production and other means of income as 

compared to those cannot read and write.  

Formal education is important factor in the process of developing agriculture because it 

improves the capability of farmers to access and conceptualize information significant to 

constructing innovative ideas and perceive changes (Muhammed, 2011). Accordingly As per 

results on table 2, the respondents those cannot read and write focused on mixed agricultural 

production (crop production and animal husbandry) which 100% loss practicing of pure 

animal husbandry and involve on trading. However those respondents can write and read 

practicing mixed farming, crop production, animal husbandry and trading to increase their 

means of income.  So in the study area increase literacy had impacts on diversification and 

improve agricultural activities.  

Table 2: Educational status and source of respondents income  

 

Education status 

 Source of income  

Crop 

production   

Animal 

husbandry 

Trade Mixed 

Cannot read and write 18.24% 0% 0% 81.76% 

can read and write 15.18% 1.240% 1.94% 81.64% 

Grade 1-4 11.84% 2.04% 9.90% 76.22% 

grade 5-8 6.15% 4.26% 9.95% 79.64% 

>grade 9-10  10.2% 5.63% 12.98% 71.19% 

Source: Field survey, 2019 
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4.2. Trends of Drought and its Characteristics  

According to the National Meteorological Agency of Ethiopia (NMA, 2010), drought occur 

when the negative anomaly from the mean seasonal rainfall is 19% or more. Further 

droughts are classified as moderate and sever if the seasonal rainfall deficiency is between 

21% to 25%, and more than 25%, respectively. Based on criterion of NMA, the area has 

experienced a number of drought years in the period between 1995 and 2015.  

When people understand an event may occur in the future in a similar way as it has 

happened in the past and community set up ways of coping. Such coping strategies are 

guided by the assumption that the event will follow a familiar pattern and that people’s 

earlier actions will be reasonable guide for similar events (Dewit, 2016). This is common in 

some social environments where drought has such guides, and some traditional early 

warning signs have been employed to predict the rain seasons or a drought indicator. From 

the above periods of year rain patterns over a period of twenty years we can observe how 

rain fall changed from year to year. 

As shown on Figure 6, in the study areas the data annual rainfall were oscillated in the past 

20 years.  The oscillation of this graph also revealed that in the study there was rainfall 

variability in different year with different annual rainfall amount. The maximum annual 

rainfall occurred in the year 2001 with value of 1186.2mm while the minimum rainfall 

occurred in the year 2015 with annual rainfall value of 167.8mm.  

Based on the rainfall  data analysis for standardize precipitation anomalies for the past 20 

years data, the SPI values lies between -0.0134 and -0.0122, this value occur in index values 

between -0.99 and 0.99 which is near normal to drought situation (Dewit, et.al, 2016). These 

figures revealed that in the last 20 years in the study area experienced near normal drought 

happen. Even thought, the drought in the last 20 year in the study area were near normal, but 

in the year 2015 the severity of drought was higher. In the same year, according to Oromia 

region, East Hararghe Zone Disaster Risk Management Office DRMO (2015) report, in the 

study area there was 148,336quintals of food gap happen and 37,005 individuals needed 

food aid in 2015/2016 production year this indicate the happened of drought. The rainfall 

data collected show that there was seasonal variability of rainfall, indicated drought is not a 
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silent feature in the study area. Because, the gradual trend shows drought is not a normal 

cycle. 

 

Figure 6: The value of Standardize precipitation anomalies  

Source: NMA, 2019 

4.2.1. Types of drought prioritizations perceived by key Informant Interview 

The types of drought prioritization based on their perceptions. As per table 3, explanation 

from those four types of drought, 55.5%, 27.8%, 16.7% and 0% of the respondents 

perceptions on meteorological, agricultural, hydrological and socio-economic droughts 

respectively. These figures revealed that the drought types ranked in study area 

meteorological drought 1st, agricultural drought 2nd, hydrological drought 3rd, and even 

though all participants no response on socioeconomic drought type, but still it can be 

consider 4th level. Accordingly the evidence taken from DRMO office  (2016) show that 

meteorological and agricultural droughts were prioritize as the major problem of the woreda 

that in most case empirically reflected erratic rainfall, average amount of rainfall less than 

normal and crop damage happen in the study area.  

Table 3: Types of drought prioritizations by 18 KIIs 
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Drought  priority ( rank) % 

Meteorological drought 55.6 

Agricultural  drought 27.8 

Hydrological  drought 16.7 

Socioeconomic drought 0 

Source: Field Survey, 2019   

4.2.2. Mean of households’ character response to drought happen 

On table 4, the mean household age by drought copying strategy was 40.19, 39.9 and 46.3 

with early mature crop planting, drought tolerant crop planting and participate on off/non-

farm income activity respectively. Similarly, the mean household age was 47.28, 50.3 and 

47.5 with sale of livestock and livestock product, forage production and dependency on 

government support respectively. These figures reveal that drought copping strategies and 

age has great linkage with develop off-farm income activities and practicing livestock and 

livestock product sale in positive aspect and depend on government Aid in negative aspect. 

Age often a means of better agricultural farming experience, access to information, and 

knowledge, but also cause negative things like a weaker health and elder, and consequently 

age might give both positive and negative outcomes (Deressa et al. 2010).   

The mean education level in formal schooling of household heads by drought copying 

strategy was 1, 1.16 and 1.3 respectively which have positive impact on adopt early mature 

crop planting, drought tolerant crop planting  and off/non-farm income activity. Similarly, 

the mean household education in formal schooling was 1.4, 1.3 and 1.1 with sale of 

livestock and livestock product selling, forage production and dependency on government 

support, respectively. These figure show education level has great positive linkage to 

experience on sale of livestock and livestock product and practicing of off-farm income 

activities. To understanding sources of agricultural productivity gains that the role of 

education is particularly important in a country such as Ethiopia, where very few children go 

to school (Sorhaug, et.al.2011).  

The mean family size of household to drought copying strategy 4.6, 4.9, and 5.7 with 

adopter early mature crop planting, drought tolerant crop planting and off/non-farm income 
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activity participation respectively. Similarly, the mean family size of household was 5.6, 6 

and 5.5 with adopters of livestock and livestock product selling, forage production and 

dependency on government support, respectively. The mean data of this table indicated there 

is positive relation of family size of household to diversified agricultural activities.  It is 

expected that households with large families are more likely to adapt to climate changes 

(Deressa et al. 2010).   

The mean farm size of household by drought copying strategy was 0.59, 0.69, and 1.0 

hectares that had adopt early mature crop planting, drought tolerant crop planting and 

off/non-farm income activity participation respectively. Similarly, the mean farm size of 

household was 0.58, 0.67 and 0.77 hectares with adopters of livestock and livestock product 

selling, forage production and dependency on government support, respectively. These 

figures reveal that the farm size increased relied on off-farm income activities relatively 

good to response on drought happen. 

The mean market distance of household by drought copying strategy was 11.31, 10.1, and 

12.5, respectively that had adopt early mature crop planting, drought tolerant and off/non-

farm income activity participation. Similarly, the mean market distance of household was 

10.9, 13.3 and 10.1 with adopters of livestock and livestock product selling, forage 

production and dependency on government support, respectively. These figures reveal that 

decreasing market distance having positive linkage with off-farm income activities, 

expansion of forage production and planting of early mature plant to response on drought 

happen. 
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Table 4. Mean of household character by drought copying strategy 

 

Variables 

Mean and standard Err of drought copying strategy  

Early Mature 

Drought 

Tolerant 

  Off-Farm 

Income Sale Livestock    Forage Prod   Govt.Support  

 

Mean Std. Err Mean Std. Err Mean Std. Err Mean Std. Err Mean Std. Err Mean Std. Err 

Age of HH 40.19 1.77 39.88 1.07 46.33 1.41 47.28 2.57 50.33 1.45 47.47 2.87 

Educ of HH 1.09 0.07 1.16 0.05 1.33 0.06 1.44 0.26 1.33 0.33 1.07 0.07 

Family Size 4.56 0.27 4.93 0.17 5.67 0.28 5.61 0.49 6 0.58 5.53 0.52 

Farm Size 0.59 0.04 0.69 0.04 1.04 0.43 0.58 0.05 0.67 0.17 0.77 0.06 

Farm Distance 0.46 0.04 0.5 0.05 0.39 0.02 0.55 0.06 0.55 0.23 0.34 0.04 

Market Distac 11.31 0.41 10.12 0.37 12.7 0.49 10.94 0.97 13.33 1.67 10.13 0.78 

Cultivat Land 0.68 0.07 0.68 0.04 0.58 0.04 0.56 0.04 0.67 0.17 0.8 0.06 

Livesok in tlu 0.08 0.05 0.49 0.12 1.69 0.23 1.79 0.34 4.13 0.43 1.3 0.5 

Source: Field Survey 2019, 
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4.2.3. Proportion (%) of household characteristics response to drought happen  

On table 5, percent of household head response to drought happen, about 75, 79.4 and 81 of 

households had adopted early mature crop planting, drought tolerant crop planting and off/non-

farm income activity participation, respectively were headed by male. Similarly, 61, 66.7 and 

73.3 percent of households those livestock and livestock product selling, forage production and 

dependency on government support, respectively were male headed household those are married, 

respectively. These figure revealed that male headed households are more advantageous than 

female headed households to cope up from drought happen through practicing different 

agronomic practice and implement off/non-farm income activities. Even though scientists do not 

agree, for example male headed households are preferable, because male-headed households are 

more likely to get information about new technologies and undertake risky businesses than 

female-headed households. Moreover, having a female head of household may have a negative 

effect on the adoption of soil and water conservation activities, because women may have limited 

access to information, land, and other resources due to traditional social barriers (Sorhaug, 

et.al.2011).   

The proportional percent of  married status response to drought happen, about  87.5, 92.6 and 

98.4 of households that had adopted early mature crop planting, drought tolerant crop planting 

and off/non-farm income activity participation, respectively were married and live with their 

couples. Similarly, 100% of household that adopt of livestock and livestock product selling were 

married household head. These figure result show that married household respondents more 

advantageous than single households headed for implement drought copping strategies.    

 The proportion percent of access credit response to drought happen, about 68.8, 39.7 and 15.6 of 

households those had adopted early mature crop planting, drought tolerant crop planting and 

off/non-farm income activity participation, respectively. Similarly percent of 22.2, 0, 33.5 

households those adopt of livestock and livestock product selling, forage production and 

dependency on government support, respectively. These figure results show that access to credit 

more advantageous for farmers of crop producer at the time of drought happen.  

 



 
 

59 
 

 

The proportional percent of access to market information response to drought happen, about 100, 

97 and 93 of households that had adopted early mature crop planting, drought tolerant crop 

planting and off/non-farm income activity participation, respectively were accessed agricultural 

market information services. Similarly, 100% of household that were adopters of livestock and 

livestock product selling accessed agricultural market information services. These figure 

revealed that access to market information have a great linkage with process of implement 

drought copping strategies.  

A difference in fertility of land could also have a bearing in the decision of the farmer whether to 

adopt a new technology or not. Farmers with a relatively fertile land tend to be more receptive to 

agricultural technologies, as they supplement a relatively minimum quantity of commercial 

fertilizers, than those with poor fertile lands. About 37.5%, 33.8% and 39.1% of households 

those had adopted early mature crop planting, drought tolerant crop planting and off/non-farm 

income activity participation, respectively were replied that their farm land soil is fertile. While 

16.7%, 66.7% and 26.7% of household those were adopt of livestock and livestock product 

selling, forage production and dependency on government support, were replied that their farm 

land soil is fertile, respectively. These figures revealed that land fertility have positive ration ship 

with practicing plating of early maturing and drought resistance crops.  
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                Table 5: proportion (%) of household characteristics response to drought happen  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Categories 

Early 

Mature 

(N=32) 

Drought 

Tolerant 

 (N=68) 

Off-Farm  

Activity  

(N=64) 

Sale  

Livestock 

(N=18) 

Forage 

Production 

(N=3) 

Govt. 

Support 

 (N=15) 

 

Female  25 20.6 18.8 38.9 33.3 26.7 

73.3 Sex of HH Male 75 79.4 81.3 61.1 66.7 

 

Otherwise 12.5 7.4 1.6 0 0 0 

Maritl Stats Married  87.5 92.6 98.4 100 100 100 

 

Not Aces crdit 31.3 60.3 84.4 77.8 100 66.7 

Credit Aces Access Credit 68.8 39.7 15.6 22.2 0 33.3 

 

Not  Mrkt info 0 2.9 6.3 0 0 0 

Market Info Aces Mrkt Info 100 97.1 93.8 100 100 100 

 

Otherwise 62.5 66.2 60.9 83.3 33.3 73.3 

Soil Fertility Fertile 37.5 33.8 39.1 16.7 66.7 26.7 

Source: Field Survey 2019 
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4.2.4. Proportion (%) of household revenue level response to drought happen  

The households those have opportunity to be involved in different income generating activities 

can drive their income and increases revenue for their purchasing power to escape from risk of 

income shock in drought season. In table 6 explained that about 81.3%, 70.6% and 81.3%of 

households those had adopted early mature crop planting, drought tolerant crop planting and 

off/non-farm income activity participation, were replied that they participate in different income 

generating activities, respectively. While 83.3%, 100 and 100% of household those were 

adopters of livestock and livestock product selling and forage production and no more dependent 

on government support, were replied that they participate in different income generating 

activities respectively. These figures revealed that developed income generating activities by 

household having good capacity to develop copping strategies at the time of drought happen. .  

Source: Field Survey 2019 

 4.3. Early Warning system.  

On focused group discussion the researcher observed that, traditional early warning systems 

implemented by farmers having detailed knowledge at the time of major rains arrived, 

through understanding the implication of wind direction, happening of humidity, and 

temperature fluctuation within a day. Additionally also farmers interpret the behaviour of 

animals and plants condition, which help them as indicators for subtle fluctuations in 

Table 6:  Proportion(%) of participants on revenue by drought copying strategies 

 

   

Variable 
Categories  

Proportion(%) of respondents based on drought copying strategies 

EarlyMatu 

re(N= 32) 

DroughtTo 

lrant(N= 68) 

Off-FarmI 

ncm(N=64) 

SaleLivst 

ok (N=18) 

ForageP 

rod(N= 3) 

 GovtSup 

 ort(N= 15) 

Income 

Generating 

Activities  

Otherwise 18.8 29.4 18.8 16.7 0 0 

Yes practic 81.3 70.6 81.3 83.3 100 100 
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temperature and humidity. Appropriately local communities can forecast and interpreted 

major rains months before rain onset.  

Early warning information makes people conscious on the problem and its consequences so that 

the appropriate action can be taken by affected farmers. Some of information on early warning 

system is important aspect of drought management process which helps individuals and 

communities more ready. 

4.3.1. Knowledge of farmers on early warning system   

Table 7 shows only 41 percent of the farmers were aware or know about drought early warning 

before its onset, while a larger percentage of 59% have not aware about drought early warning 

indicators. These figure revealed that higher percentage of respondents that have not knowledge 

about drought early warning system, it signifies that coping and mitigation in such circumstances 

may be difficult because community less aware on drought early warning system implementation 

which demand more work in the study area.  

Table 7:  Farmers’ Knowledge on early warning system 

 Information on Early WS Percent 

No 59 

Yes 41 

Total 100 

Source: Field Survey 2019,  

Descriptive result revealed in table 8 shows larger portion of the respondents, i.e.41.5% replied 

that crop performance as early warning indicators while 23.5% of the respondents replied 

drought occurrence as early warning indicators. Similarly, 9% of the respondents replied as 

combination of many events used as drought early warning indicators while 8.5% of them 

replied availability of grain in local market as drought early warning indicators. So these figure 

revealed that early warning indicator for local community more relied on crop performance.   
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Table 8. Respondents familiar with the following early warning indicators. 

Early warning indicator       Percent 

Drought occurrence 23.5 

Grain and livestock price 4.5 

Amount and distribution rainfall 5.5 

Crop performance 41.5 

Occurrence of natural disaster 7.5 

Availability of grain in local market 8.5 

Other 9 

Total 100 

Source: Field Survey 2019. 

4.3.2. Methods used by local community to implement early warning system.  

The result on table 9, sample respondents were asked regarding method used for early warning 

system in the study area, considered 77 percent of them replied as wind direction, 9.5 percent of 

change in animal behavior, 7.5 percent bird migration and other 5.5 percent of the respondents 

replied as there was not known any method for early warning system. As general concept 

providing forecast and early warning information for each sector (e.g., agriculture) regularly and 

in a timely manner very important for decision makers having linked to drought plan triggers. 

Accordingly the figure revealed that local community follow early warning system and timely 

act on agriculture activities implantation based on wind direction.  

Table 9. Method used for early warning system implementation in local community 

 

 Method 

Percent 

Not known 5.5 
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Wind direction 77 

Change in Animal behavior 9.5 

Birds migration 7.5 

Other 0.5 

Total 100 

Source: Field Survey 2019, 

Table 10 below revealed that 39.5% respondents replied mode of early warning information 

receive through radio while 14.5% from person in the local resident community and in some spot 

area 11% through used local early warning committee established at community level, but 

around 32.5% not access any early warning information. This result show that community shared 

information by radio as means communication, but strengthen early warning systems by having 

community based early warning committee to enhance drought resilience as well as establishing 

best practices for drought risk management to enable the sharing of experiences among farmers 

which still need attention because these figure explained that local community lack of 

information transfer.  

Table 10. Mode of information transfer.   

 Means of information flow  Percent 

Community resource person 14.5 

Early warning system committee  11.0 

Mobile 1.5 

Radio 39.5 

TV 1.0 

No information 32.5 

Total 100.0 

Source: Field Survey 2019, 
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4.3.3. Method used by local communities to predict food and feed crisis  

From descriptive result presented in table 11 show farmers predict food and feed crisis through 

used lack of rain fall, lack of grain in local market, lack of fodder in local market and poor 

production as indicator in their environment. It was found that 37.5 percent of the respondents 

replied that lack of rain fall is the main prediction, while 35.5 percent of them replied as poor 

production due to drought is used for prediction of food and feed crises in their area while the 

rest 18 percent the consider different prediction for food and feed crisis. These figures revealed 

that from early warning indicators community priority aware on early indicator than other 

indicators so it demand more work how local community aware on other early waring indicators 

like consider both  stress and late early warning indicator to manage the threat of disaster.   

Table 11. Method used for prediction of food and feed crisis in their area.  

 Prediction   Percent 

Not Known 0.5 

Lack of rainfall 37.5 

Lack of grain in local market 7.0 

Lack of fodder in local market 1.5 

Poor production 35.5 

All 18.0 

Total 100.0 

Source: Field Survey 2019, 

4.4. Drought copping strategies.  

Effects of drought on crops and subsequent measures taken by farmers were looked in this 

section. During the drought happen, changing cropping systems or crop types helps to deal with 

effect of water shortages for crop growth and development (Tarekegn Ayalew, 2014). In the 

following table severity or constraints of drought happen to crop production was ranked in the 

study area by local farmers and way of copping from drought. 
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As presented in the table 12 show, 66.5 percent of respondents were replied as drought 

constraints for crop production is strongly agree while 27.5, 3.5 and 2.5 percent  were replied as 

agree, disagree and strongly disagree respectively. This shows that how drought is very 

important constraint for crop production in the study area.  

Table 12. Percent of respondents replied to drought.  

 Likert scale  Percent 

Strongly Agree 66.5 

Agree 27.5 

Disagree 3.5 

Strongly disagree 2.5 

Total 100.0 

Source: Field Survey 2019,  

Coping strategies are remedial actions undertaken by those whose livelihoods are threatened. 

This involves managing resources both during drought happen and in normal times in order to 

withstand the effects of drought risk. So, identifying opportunity in the farm community that 

used as drought copying strategy should be supported (Deressa et al. 2010). 

4.4.1. Early drought copping strategies.  

Descriptive result in table 13  revealed that planting early mature crops, planting drought tolerant 

crop, community participation on Off-farm and Non-farm activities, selling livestock and 

livestock product, planting forage crop and relief support from government help for adoption of 

strategies to drought. It was found that 34 percent of the respondents used planting drought 

tolerant crops, 32 percent of respondents’ planting early mature crops while 16 percent of them 

adopted practicing off-farm and non-farm activities as drought copying strategy in the study area. 

These figures revealed that local community try different option when drought happen specially 

planting early mature and drought tolerant crops and actively involved on Off-farm and Non-

farm activities that still demand support from different stakeholders.
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Table 13. Coping strategies of drought.  

Copying strategy Percent 

Planting Early Mature plant 32.0 

Plant drought tolerant crop 34.0 

Off-farm and Non-farm Activities  16.0 

selling livestock and livestock product 9.0 

Planting forage crop 1.5 

Relief support from government support 7.5 

Total 100.0 

Source: Field Survey 2019, 

4.4.2. Stress drought copping strategies.  

In table 14 farmers used different ways to overcome at a time of food shortage happen in their 

area. Some of them explore support through request for government  considering safety net 

program, migration to other places, access daily labor, work for other and create chance to 

participate on off-farm activities. It was found that 38.5 percent of the respondents were replied 

on access of daily labor through move to other area while 32.0 percent of them participate on 

Safety net program as strategy used during food crises happen. Similarly, 24 percent of 

participate on off-farm activity is strategy used during food crises happen. So when drought 

happen in the study area community respond through practice daily labor to move other place, 

request support to government as usual participate on safety net program and promoting off-farm 

activities.  

Measure to overcome food shortage Percent 

participate in Safety net 32.0 

Migration 4.0 

Daily Labor participation 38.5 

Work for other  1.5 

Off-farm activity 24.0 

Total 100.0 



 
 

68 
 

 

Source: Field Survey 2019, 

Table 15 shows action take when drought happen in the study area, accordingly copping action 

taken by affected community based on seriousness of drought happen. These figures revealed 

that 37.5% of the respondents replied stored food as means of coping strategies based on early 

warning prediction while 32% of them reduce number of meal so these two action are early 

indicators of early warning system and buy enough food from local market 12% show stress 

indicator of early warning system. But the rest action like sell of animal to buy food, seek 

alternative income source, eat poor quality food,  and utilized tap food those reserved within 

community  are less than 10% this mean late indicator. So this result indicate stress and late early 

warning system  less than early indicator of early warning system which demand all stakeholders 

give high priority to implement proper action timely when drought happen and change to disaster 

causes human crisis.   

 

Table 15. Action take at time of drought happen.  

 

Percent 

Stored food 37.5 

Sell animal to buy food 5.5 

Seek alternative income source 6.5 

Eat poor quality food .5 

Borrow food from relatives and friends 5.0 

Buy enough food from local market 12.0 

Reduce number of meal 32.0 

Utilized Tap food reserve within the community 1.0 

Total    100.0 

Source: Field Survey 2019, 

4.5. Determinant of Copping Strategies.  

As explained earlier, the MNL model provide only the direction of the effect of the independent 

variables on the dependent variable; which do not represent actual magnitude of change or 
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probabilities. Thus, the marginal effects from the MNL, which measure the expected change in 

probability of a particular choice being made with respect to a unit change in an independent 

variable, are reported and discussed below. 

4.5.1. Factors affecting farmers’ overcome at a time of drought happen.  

This section deals with the factors affecting farmer’s drought response. To identify these factors 

and to estimate the effect of explanatory variables on copping options. The model was significant 

at 0.01 significance level indicating 99% confidence level that the explanatory variables included 

in the model assessed the effects on the odds of five drought copying strategies versus selling 

livestock and livestock product copying strategy that used as reference category for the 

multinomial logit analysis. Because most farmers opted for it as indicated by the log likelihood 

value of -240.67 (Greene, 2003). Moreover, based on the pseudo-R² of 0.197, the model appears 

to have a good fit to the data (Table 16). 

This analysis has used selling livestock and livestock product strategy as the base category and 

evaluated the other copping strategies as alternative options. The general interpretation of a 

marginal effect of a given estimate shows how the probability of the outcome changes when the 

corresponding variable changes by one unit from its mean while the rest of the variables are held 

constant at their means. The results are shown in (Table, 16).  

The output bin Table 16, has five parts, labeled with the categories of the outcome 

variable copping strategy(y) with six categories (0= Selling livestock and livestock product, 1= 

planting early mature crops, 2= planting drought resistance crops, 3= Off/Non-Farm production 

4= Forage production and 5= Government support. The first category (Selling livestock and 

livestock product) is considered as the reference that corresponds to the five equations explained 

below: 

ln p(y/y=1)= β0+β1x1+β2x2+β3x3+β4x4+β5x5+β6x6 + β7x 7+ β8x8+ β9x9 +β10 x10                          (1) 

ln p(y/y=2)= β11+β12x1+β13x2+β14x3+β15x4+β16x5+ β17x6 +β18x7+ β19x8 +β20x9+β21x10                 (2) 

ln p(y/y=3)=β22+β23x1+β24x2+β25x3+β26x4+β27x5+β28x6+β29x7+β30x8 +β31x9+ β31x10                     (3)  

ln p(y/y=4)=β32+β33x1+β34x2+β35x3+β36x4+β37x5+β38 x6+β39x 7+β40 x8+ β41 x9+ β42 x10                    (4) 
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ln p(y/y=5)=β43+β44x1+β46x2+β47x3+β48x4+β49x5+β50x6 +β51x 7+β52x8+ β52x9+β53x10                  (5) 

 

X is independent variables where, x1=Male, x2=Age, x3= education status, x4=marital status, x5= 

family size, x6=farm size, x7= farm experience, x8= Accesses to credit, x9= Access to market 

information, x10= market distance and the β’s are the model coefficients. 

4.5.2. Implication of the finding.  

Compared to livestock and livestock product selling, the likelihood of adopting early mature crop 

planting as copying strategy was higher among households who were access to credit and market 

information and nearest to market center. Access to credit and market information and nearest to 

market center positively and significantly affects adoption of early mature crop planting as 

compared with livestock and livestock product selling as drought copying strategy. The marginal 

effect indicates that the likelihood of adoption of early maturity crop planting increased by 24%, 

6% and 2% access to credit, access to market information and nearest to market center 

respectively as compared with adoption of livestock and livestock product selling as drought 

copying strategy for household who accessed credit service and market information than non-

accessed credit and accessed market information increased by one unit respectively. 

Compared to livestock and livestock product selling, the likelihood of adopting drought tolerant 

crop planting as copying strategy was higher among households who were male headed 

households, age of household head, farm experience and market distance. Male headed 

households, age of household head and farm experience positively and significantly affects 

adoption of drought tolerant crop planting as compared with livestock and livestock product 

selling as drought copying strategy, but farther market distance negatively and significantly 

affects adoption of drought tolerant crop planting as compared with livestock and livestock 

product selling as drought copying strategy. The marginal effect indicates that the likelihood of 

adoption of drought tolerant crop planting increased by 15%, 1% and 22.6% Male headed 

households, age of household head and farm experience and decreased by 2% farther market 

distance respectively as compared with adoption of livestock and livestock product selling as 

drought copying strategy. 
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Farm Experience refers to the total number of years the respondent had spent on farming. With 

longer experience in farming, a wide knowledge and experiences are gained on the operation and 

conduct of the traditional agricultural activities and methods of production. Number of years a 

household has been in farming and increasing farm size negatively affects adoption of off-farm 

activities as compared with livestock and livestock product selling as drought copying strategy. 

The marginal effect indicates that the likelihood of adoption of off-farm activities decreased  by 

21.4% and 7% for farm experience and farm size respectively as compared with adoption of 

livestock and livestock product selling as drought copying strategy for increase in household 

head farming experiences and farm size by one unit. This implies that experienced farmers have 

gathered enough information on weather patterns over a period of time and will therefore be able 

to choose the appropriate means to address changing of weather patterns. But Education level, 

access to credit and decreasing market distance have positive effect as compared with livestock 

and livestock product selling as drought copying strategy. The marginal effect indicates that the 

likelihood of adoption of off-farm activities increased 12%, 19% and 2% for education level, 

access to credit and market information change by one unit respectively as compared with 

adoption of livestock and livestock product selling as drought copying strategy and significantly 

affect by access to credit  

When Compared livestock and livestock product selling, the likelihood of adopting forage 

product as copying strategy not having significant effect on drought copping strategies, but 

variables like male headed households and access to credit negative effect as compared with 

livestock and livestock product selling as drought copying strategy. But the rest variable like 

increasing age of households, education level of households, married households, family size, 

farm size, farm experience, access to market information and market distance have positive 

effect as compared with livestock and livestock product selling as drought copying strategy.   

Age of household head variable was positively and significantly affects dependency on 

government support as compared with livestock and livestock product selling as drought copying 

strategy. The marginal effect indicates that the likelihood of household dependency on 
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government support is increase by 0.4% as compared with adoption of livestock and livestock 

product selling as drought copying strategy for increase household head age by one year. 

 Number of years of household experience in farming negatively and significantly affects 

household dependency on government support as compared with livestock and livestock product 

selling as drought copying strategy. The marginal effect indicates that the likelihood of 

household dependency on government support is decrease by 23.5% as compared with adoption 

of livestock and livestock product selling as drought copying strategy for increase in household 

head farming experiences by one year. This implied that experienced farmers are less likely 

depends on the government aid. 

Access to market information by households negatively and significantly affect household 

dependent on government support as compared with livestock and livestock product selling as 

drought copying strategy. The marginal effect of access to market information indicates that the 

likelihood of household dependency on government support is decrease by 8% as compared with 

adoption of livestock and livestock product selling as drought copying strategy. 

Distance to the nearest market center positively and significantly affected household dependent 

on government support as compared with livestock and livestock product selling as drought 

copying strategy. The marginal effect indicates that the likelihood of household dependent on 

government support is increase by 1.0% as compared with adoption of livestock and livestock 

product selling as drought copying strategy for increase a km distance near to market center. 
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Table 16. Result of Multinomial logit (Marginal Effect) 

Variables 

Early 

Mature 

Drought 

Tolerant   

Off-Farm 

Production 

 Forage 

Product   

       Government  

      Support  

Male 0.08(0.05) 0.15(0.07)** 

 

0.04(0.08) -0.03(0.04) -0.07(0.06) 

AgeHH -0.003(0.003) -0.01(0.003)*** 

 

0.01(0.003) 0.001(0.000) 0.004(0.002)** 

EducHH -0.10(0.06) -0.04(0.07) 

 

0.12(0.05)** 0.01(0.02) -0.06(0.07) 

Married -0.21(0.16) -0.12(0.16) 

 

0.16(0.13) 0.016(0.01) 0.08(0.02)*** 

Fam Size -0.01(0.01) -0.01(0.02) 

 

0.01(0.02) 0.001(0.003) -0.002(0.011) 

Farm Size -0.13(0.09) 0.09(0.06) 

 

-0.07(0.04)* 0.002(0.003) 0.024(0.017) 

Farm Expr 0.055(0.097) 0.226(0.110)** 

 

-0.214(0.128)* 0.037(0.026) -0.235(0.12)** 

Acces credit 0.24(0.06)*** 0.00(0.07) 

 

0.19(0.07)*** -0.02(0.02) 0.00(0.04) 

Aces makt info 0.16(0.03)*** -0.28(0.178) 

 

-0.08(0.18) 0.02(0.01) -0.08(0.02)*** 

Mrkt Distanc 0.02(0.01)*** -0.02(0.01)*** 

 

0.02(0.02)* 0.003(0.002) 0.01(0.01)* 

Number of obs   = 200   

Log likelihood      = -240.67            

 

LRchi2(50) = 118.10                

 

Prob > chi2     =        0.0000 

Pseudo-R2       =        0.197 

 

 

 

    Source: Field Survey 2019. *, ** and *** mean significant level at10%, 5% and 1% probability level, respectively. Figures in    

parenthesis are robust standard error, 

The reference category is: selling livestock and livestock product 
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1. Summary 

The main objective of this study was to investigate drought, early warning system and 

determinants of coping strategies in Eastern Ethiopia: The case of Kersa woreda, East Hararghe 

Zone, Oromia Region.  

In order to achieve the objective of this study, the investigator used mixed research design to 

gather information and analysis quantitative and qualitative data at the same time and 

triangulation by used design selected. In the study, primary data collected by interviewed of 200 

respondents and 18 key informant interview, conducted focus group discussion and transact walk 

and also secondary data from accessed documents. The collected data carefully examined and 

assessed the overall importance of response to drought early warning system and more explained 

the determinant factors for drought copping strategies. This enabled the investigator to draw 

conclusions and to sort recommendations those important for future intervention.    

The study was conducted in five selected sample kebeles of Kersa woreda found in East 

Hararghe Zone Oromia regional state, Ethiopia. It relied on both qualitative and quantitative data 

collection and triangulation methods of data analysis. The primary data were collected by using 

data gathering tools which more of structured, semi-structured interview and check list for 

household survey. The study also used 20 years rainfall data from 1995 to 2015 to examine the 

trend of rainfall variability in relation to drought.  

The tools used to analysis of data are descriptive, multinomial logit model and standard 

precipitation index. The discussion was analyzed using frequencies, percentages, mean and 

correlation. The significance of independent variables over the dependent variables was 

associated to individual linked in the multinomial logit model.  

In the study area the most common farmer’s response to copping drought happen through 

practice planting of early mature and drought tolerant crops seed variety, participate on off-farm 

agricultural activities, sale of livestock and livestock product and request support to government 

as relief.   
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5.2. Conclusions 

In this study, drought, early warning system and copping strategies: the case of Kersa woreda, 

East Hararghe Zone was assessed using data collected by questionnaire prepared for this 

purpose. Both primary and secondary data were used for this study. The primary data for this 

study were collected from 200 households in the study area using a questionnaire. Focus groups 

discussion, key informant interview, field observation and secondary data collected also 

complement primary data collected from grass root level. 

The last 20 years rain fall data collection and its summery result revealed that in the study area 

experienced near normal drought happen. Even thought, the drought in the last 20 year in the 

study area were near normal, it is silent drought happen at different time for evidence in the year 

2015 the severity of drought was higher. According to East Hararghe Zone Disaster Risk 

Management Office DRMO (2015) report, in 2015 production year around 148,336-quintals of 

food gap happen and 37,005 individuals needed food aid this indicate the happened of drought. 

Still the rainfall data collected show that there was seasonal variability of rainfall, shown drought 

is not a normal cycle in the area which demand means of response.  

The descriptive result shows that the mean and proportion of household age, family size, sex of 

household head, marital status, farm size, farming experience, access to credit service, access to 

market information, education level and soil fertility have a great linkage to adopt drought 

copying strategies of planting early matured/drought resistance crop, expansion of off/non-

farming income activities, selling of livestock and livestock product and at the end depend on 

government support as copping at the time of drought happen.     

The econometric results of multinomial logit regression revealed independent variables like male 

head household, education level, access to credit service, access to market information and farm 

experience have positively and significantly effect on adoption of drought tolerant and early 

maturity crop planting as compared with livestock and livestock product selling as drought 

copying strategy .while, age of household, large farm size and distance from market have 

negative effect on adoption of off-farm activities as compared with livestock and livestock 

product selling as drought copying strategies.  
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5.3. Recommendation 

The Investigator hopes that some of the above findings might be useful for researchers, 

practitioners, and decision makers in helping in the preparation of national or regional policies 

and allocating priorities for drought interventions. Based on the findings, the following 

recommendations are being made:- 

 Expansion early mature and drought tolerant crop planting such as improved 

sorghum/maize seed variety provision support and promote by government and non-

government organizations.    

 Strengthen Local Authority and Civil Society Organizations’ capacity to minimize impact 

of drought on small holder farmers’ livelihood through consider both support and subsidy 

on drought copping strategies.  

 Promote small holder farmers participation in off/non-farm activity through provide 

capacity training, strengthen/establish community based cooperative, facilitating 

expansion of petty trading and other small business by build credit and market access.  

 Strengthen small holder farmers’ access to information on availability of early 

mature/drought resistance crop seed variety by practitioners and other concerned 

stakeholders to reduce impact of drought. 

 Government more work to aware woreda, Zone and Regional practitioners and policy 

makers on linkages among traditional and scientific early warning system for 

comprehensive drought response.  

 Government give high priority on process of strengthen community based early warning 

system.  

 Give priority on adult education redesigned and implement by the government through 

invest on education and increasing literacy among the farmers. 

 At all level well organized documentation system establish that help practitioners easily 

access data for further decision.  
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7. APPENDICES 

Questioner Table Completed by Sample Respondents.    

Dear respondents, my name is Sintayehu Tilahun. I am master’s student at Haramaya 

University in the department of Geography and Environmental study. Currently, I am 

conducting research for my thesis in the special field of “Climate Change and Disaster Risk 

Management; my research topic entitled “Smallholder Farmers’ Response to Drought 

Early Warning System and Copping strategies in Eastern Ethiopia: The case of Kersa 

woreda, East Hararghe Zone Oromia Region.” The objective of this study is analyse 

Smallholder farmers’ response to drought early warning system and copping strategies. The 

answer given by the respondents for this research will be kept confidentially and only used for 

the purpose of this study. The researcher also believes that real answers that the respondents 

give possess high importance that might be used by policy makers, planners and other aid and 

development agents that work on managing climate change and disaster risk management in 

the country hence, I ask you to be honest and forthcoming in your response. Furthermore, any 

information that you provide is valuable to this study. I would like to extend my appreciation 

and thanks for cooperation and committing your precious time.  

 

There are four parts of questions to be completed by you in the subsequent sections. Thus follow 

the specific instructions which are illustrated under each section and try to indicate your position 

for that relatively represent your idea from the possible alternatives. 

 

 

Thanks 

 

 

 

 



 
 

83 
 

 

 

Appendix 7. 1: Household Survey Questionnaires 

I. General Information 

Name of kebele: ___________________________ 

Name of village: ___________________________ 

Interview date: ____________________________ 

II. Demographic characteristics 

1. Sex of Household head -----------A. male    B. female  

2. Age of Household head ________years    

3. Educational level household head--------        A. can read and write            B. Elementary     C. 

high school   D. Certificate     E. Diploma         F. Degree  

4. Marital status    --------------A. married   B. Single    C. Divorce   D. Widowed    E. Separated  

5. Household size M________ F__________ Total ___________ 

6. How long have you lived at this village? ___________________ 

III. Socio-Economic characteristics 

1. Farming practice   

1. 1.Size of land hold (in hectare)? __________________________  

1.2. Distance move/spent of time from home to farm place ____________________.  

1.3. Farming practice: 1) rain fed    2) Irrigation    3) both rain fed and irrigation 

1.4. If irrigation ______________ hectare 

1.5. Farm Fertility status:     1) fertile      2) medium       3) poor       

1.6. Proportion of cultivated land for annual crops _________ha and for perennial _________ha.  

2. Trend of crop production during the last ten years. 

2.1. Production status in the last ten years for belg season 

Year  Type of major crop grown   Area(hectare) Quantity(Qt)   sold(qt)  value(Birr) 
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2.2. Production status in the last ten years meher season 

Year  Type of major crop grown  Area(hectare) Quantity(Qt)   sold(qt)  value(Birr) 

      

      

      

      

      

      

      

      

      

      

2.3. Input used in the last ten years 

Year  Improved Seed(Kg) Chemical fertilizer 

DAP(Kg)   Urea(Kg) 

    

    

    

    

    

    

    

    

    

    

2.4. When do you face series crop failure? Season. 1) Belg 2) Meher 3) both belg and meher 

2.5. Reason for failure of specific cropping season and accordingly rating 

S/N Reasons of redundant crop failure Strongly 

agree 

Agree Disagree Strongly 

disagree 

1 Insufficient amount and distribution of rainfall      

2 Late onset and early off set of rain in belg/meher 

season  

    

3 Pests     

4 Poor soil fertility     

5 Poor water holding capacity      

6 Poor soil fertility and hazards     
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2.6. Was last year production enough for your family for consumption? 1) No   2) Yes 

2.6.1. If no, for how long could it last? _________________ Month. 

2.7. How did the household overcome the gap of low crop production? (Multiple answers 

possible)  

1) Participated in safety net program  

2) Migrating to other places  

3) Engaged in daily labor activities  

4) Employed in other house                                               

5) off-farm activities  

 

2.8. List the constraints of crop production as per their importance.  

No Constraint Rank 

Strongly agree Agree Disagree Strongly 

disagree  

1 Drought      

2  Crop pests      

3 Hailstorm     

4 Shortage of oxen     

5 Shortage of labor     

6 Seed shortage     

7 Flood     

2.9. What is your mechanism to escape /overcome this situation (drought severity? (Multiple 

answers).  

1) Planting early maturing variety  

2) Planting drought resistant crop 

3) Engaging in off and non-farm activities  

4) Selling livestock and livestock products  

5) Planting forage crops  

6) A relief support from the government  
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3. Livestock Ownership 

3.1. Do you own domestic animals? ...........0) No 1) Yes; if ‘yes’: Go to below table: 

Types of 

Animal 

Total no. 

owned 

during 

past 10 yrs 

Average 

unit 

price 

(Birr) 

No of 

born 

during 

past 10 

yrs 

No of 

died 

during 

past 10 

yrs 

Total 

no of 

sold 

Reason 

for 

death 

Reason 

for 

sold 

Total sales 

value 

(birr) 

chickens         

goats         

sheep         

donkey         

Cattle         

Mule         

Horse         

Cow         

Ox         

others         

         

  3.2. List the constraints in livestock production in the area in order of their importance (Rank) 

No Constraints Rank 

High Moderate Low 

1 Feed Shortage    

2 Water Shortage    

3 Health problem    

4 Lack of veterinary service    

5 Lack of improved breed    

3.3. In which period drought is severe in past ten years _____year, ______month 

4. Small holder farmers Perception on drought climate variability   

4.1. Does your area receive adequate rainfall? 1) Yes       2) No  

4.2. From your own experience, is the amount and patterns of rainfall changing? 1) Yes      2) No 

4.3. If yes in 4.2, how is the rainfall changing?  

4.3.1. The amount of rainfall? 1. Decreasing                  2. Increasing 

4.3.2. The distribution of rainfall within seasons and area coverage? (Multiple choice)  

1. Early rains and cover spot area           2. Early rains and cover all area 

3. Late rains and break in short period          4.Late rains for a slightly longer period 

5. Late rains and cover spot area                6. Late rain and cover all area.   

7. Uneven distribution                              7. Even distribution  
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5. Knowledge on the early warning system: 

5.1. Do you know whether drought early warning system exists in Kersa district? 

1) Yes                                      2) No  

5.2. If your answer is yes to question 5.1. Are you familiar with any of below early warnings 

indicators (you can choose more than one)? 

 1. Drought occurrence                                   5. Crop performance  

2. Grain and Livestock prices                         6. Occurrence of natural disasters  

3. Amount and distribution of rainfall            7. Availability of grain in local markets  

4. Human and Livestock diseases outbreak   8. Livelihood situation                                   

9. Others, specify __________________________ 

5.3. Do you receive information on early warning system? 0) No 1) Yes? 

5.3.1. If yes, in what form/kind? 

1) Community resource persons            3. Early warning system team   5. Radio   6. Television  

2. Newspapers                              4. Mobile                       7. Other______________ 

5.3.2. Which one of these methods is used for early warning system in your community? 

1. Wind direction                             3. Bird’s migration  

2. Changes in animal behavior       4. Others, specify ___________________________________ 

5.4. From the actions below, which one predicts the food crisis in your community? 

1. Lack of rain                                                     4. Poor production  

2. Lack of grain in the local market                       5. Goat/grain terms of trade  

3. Lack of fodder in the local market                     6.  All  

5.5. Have you ever being prepared or took an action in advance for food crisis predicted by EWS 

in your area?   1) Yes                                      2) No  

6.0. If your answer is yes in question (5.5) what measures/actions have you taken according to 

EWS prediction? (You can choose more than one) 

1. Store available food.                                        6.  Buy enough food from the local market.  

2. Sell animals to buy food                                  7. Goat/sorghum terms of trade  

3. Seek additional/ alternative income source      8. Reduced numbers of meal.  

4. Eat poor quality food                                       9. Tap food reserves within the community  

5. Borrow food from relatives and friends  

6.1. Who do you thinks should be responsible for the leadership of early warning system in the 

Kersa District?  

1. State government                              3.  UN/NGOs  

2. District food security committee       4. Donors  

5.  All together                                       6. Other, Specify__________________________ 

7. Social characteristics.  
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7. 1.Credit access 

7.1. Have you received any type of credit?  0) No 1) Yes 

7.1.1. If no, why? (Multiple answers are possible) 

1) Inability of paying                        2) Lack of asset for collateral 

3) High interest rate                        4) the amount of money received is very few to meet my need 

7. 2. Market access 

7.2.1. Is there any market access? _________ 0) No 1) Yes 

7.2.2. Where did you get this reasonable price for your product? 

1) Kersa town    2) within the kebele     3) neighboring kebele     4) others specify 

7.2.3. Distance from market place ________________km or ______________hours.  

7.3. Income Generating Activities 

7.3.1. Do you participate in any income generating activity 0) No 1) Yes 

7.3.1.1. If 'Yes' in which type of income generating activities commonly participated?  

1) Sale of livestock            2) Sale of livestock products and byproducts     3) Daily laborer                  

4) Sale of cash crop             5) sale of staple crops           6) Petty trade         7) cash Aid                          

8) others_ 

7.4. Household Expenditures 

7.4.1. Consumption expenditure (the quantity and type of food purchased from market for food 

items and for non-food items (in Eth. Birr)______________.   

7.5. Food Aid 

7.5.1. Do you participate in receiving aid? 0) No 1) Yes 

7.5.1.1. If 'yes’. Where do you get input or food or money in critical conditions? 

1)  Friends     2) local lenders        3) government             4) non-government          5) relatives   

6) others____________________________ 

7.5.2.. What about trends in amount of aid delivery? 1) Increasing 2) decreasing 3) No change 

7.5.3. Did the food aid you received useful? 0) No 1) Yes 

7.5.3.1. If yes, how it is useful? 

1) Giving relief           2) as a means for job opportunity            3) as a means of income earning 

4) as a means to save lives              5) others____________________ 

7.5.3.2. If no, how it is not useful? 
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1) It makes dependent                  2) It makes lazier                   3) It does not reach on time                 

4) other specify 

7.6. Participation in daily Labor 

7.6.1. Are you participated on daily labor 0) No 1) Yes 

7.6.2. Where the access of daily labor? 1) With in the kebele      2) in neighboring kebele 

3) Kersa town      4) other neighboring woredas          5) other potential town (Aweday)  

7.6.3. The wage rate of daily laborer that perceived is?    1) Extremely low         2) low                             

3) medium              4) High        5) very high 

V. Coping Mechanisms 

 1. Have you ever cope up in cases of severe food crises through use below mechanism? 

No Copping methods  Answer(1=Yes,0=No) 

1 Sold livestock   

2 Reduced daily food amount consumption   

3 Reduced frequency of meals per day   

4 Sold household assets   

5 Participated on daily work   

6 Labor Migration   

7 Migrated with family   

8 Relied on remittance   

9 Consumed seed stock   

10 Borrowed cash   

11 Sold firewood/charcoal   

12 Consumed wild food   

13 Rented out land   

14 Withdraw children from school   

15 Looked for relief   

16 Petty trade   

17 Other, specify   

2. How effective were these coping strategies in your case?  

    1. High   2.Moderate   3. Low 

No Strategies  Rating 

Benefit Sustainability knowledge  Quantities  
1 Sold livestock     

2 Reduced daily food amount consumption     

3 Reduced frequency of meals per day     

4 Sold household assets     

5 Participated on daily work     

6 Labor Migration     

7 Migrated with family      
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8 Relied on remittance     

9 Consumed seed stock     

10 Borrowed cash     

11 Sold firewood/charcoal     

12 Consumed wild food     

13 Rented out land     

14 Withdraw children from school     

15 Looked for relief     

16 Petty trade     

17 Sold livestock     

18 Reduced daily food amount consumption     

Thanks! 
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Appendix 7.2: Key Informant Interview questions 

General direction, introducing yourself to the interviewee.  

Name of kebele/Office: _____________________ 

Interview date: ____________________________ 

General information:  

In-depth interviews discussed with Development agents, Kersa District Disaster Risk 

Management office, Kersa District Agriculture office, Kersa District Water, Mines and Energy 

Office and Kersa District Health Office. 

1. What is the trends of drought in the past ten years in Kersa District?  

2. What is the major cause of drought in Kersa District that your believe?  

3. What are the socio-economic impacts of drought in Kersa District? 

4. At kebele level is there any drought warning system? If yes how your organization 

addresses? Or what are the mechanisms to adopt the drought impacts? 

5. What is the role of your organization to cope with drought in your locality?  

6. Is there any policies/ strategies/ programs regarding to drought mitigation in Kersa 

District? If yes what is your organization did to mitigate drought? If not what the 

administration is thinking to alleviate the vulnerability of farmers? 

7. What is the role of your organization to minimize the impacts of drought in Kersa 

District? 

8. What are the constrained for expansion of coping strategies develop on one place to 

other areas?  

9. How these situations could be improved as of your opinion? 

 

 

 

 

 

Thanks! 
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Appendix7. 3 : Focus Group Discussion questions  

General direction, introducing yourself to the interviewee   

The objective of this interview is to collect data for M.A research conducted for the purpose of 

education and all information provided will be solely used for education purpose and remain 

confidential. 

Name of kebele/Office: _____________________ 

Interview date: ____________________________ 

Focus Group discussion with Community/local leaders and Development Agents.   

1. What methods do you use to know whether drought is going to occur or not? 

a) Traditional forecasters) b) Radio or expert c) Television/mobile d) self-assessment…. 

2. What is the trends of drought in the past ten years in Kersa District? (Consider both area 

coverage and frequency). 

3. What are the causes of drought in Kersa District of rural kebeles? 

4. What are the socio-economic, demographic and environmental impacts of drought? 

5. Do you know an early warning system exists in Kersa District? If yes, does the EWS 

provides relevant information to all stakeholders such as community, policy Makers and 

market actors?  

6. If not for Q5, do you think an early warning system need for Kersa District? Why? 

7. What coping activities did take in case of drought occurrence? The current ones? Rank in 

terms of what commonly used?  

8. Is Government policy supportive? How this policy affects coping activities 

9. What are the constrained for expansion of coping strategies develop on one place to other 

areas?   

 

 

 

Thanks 
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Appendix 7.4: Felid observation checklist 

General direction, introducing yourself to the interviewee____________________________ 

The objective of this interview is to collect data for M.A research conducted for the purpose of 

education and all information provided will be solely used for education purpose and remain 

confidential. 

Name of kebele: ___________________________ 

Name of village: ___________________________ 

Interview date: ____________________________ 

General information: Checklist for field observation on coping/Adaptation strategies that 

practices by smallholder farmers in their crop production to cope with drought impacts 

S/N Practices changed/used Specify 

Yes No 

1 Crop rotation*   

2 Rain water harvesting (in situ)*   

3 Timing of farm operations *   

4 Planting drought tolerant varieties*   

5 Planting early maturing varieties*   

6 Planting high yielding seeds*   

7 Reduce the size or number of farms to cultivate 

* 

  

8 Use of manure (organic or inorganic)   

9 Terracing like soil and stone bunds   

10 Mulching*   

11 Livestock husbandry    

12 Irrigation schemes*   

13 Small scale irrigation*   

14 Tie ridges   

15 Sunken beds   

16 Agro-forestry   

17 Land degradation   

18 Presence of economical cash crops*    

Ones with * has to be explained by the farmer and without * has to be observed in the field. 

Thanks! 
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Appendix 7.5: Conversion factor of tropical livestock unit (TLU) 

Livestock Category  TLU Livestock Category  TLU 

Ox   1 Horse 1.1 

Cow  1 Sheep (adult) 0.13 

Woyefen  0.34 Sheep (young) 0.06 

Heifer  0.75 Goat (adult) 0.13 

Calf  0.25 Goat (young) 0.06 

Donkey (adult)  0.7 Hen 0.013 

Donkey (young)  0.35   

Source: Storck, et al., 1991 

 

 

 


