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Abstract 

Rainfall variability becomes norm at present time and the pressure that induced by it 

increasing from time to time in different parts of the country. The impact is become more 

serious in areas of highly depending on rain fed agriculture Like Robe Woreda. So, 

understanding the impacts on rural livelihood and mounting different coping and 

adaptation strategies are the only solution to overcome the challenges. Hence, the overall 

objective of this paper is focused on assessing the impacts of rainfall variability on rural 

livelihood. 

To achieve these object ives and to expand ing understanding the impacts of rainfall 

variability on rural livel ihood the researcher utilizes both qualitative and quantitative 

methods .The primary data was collected from Focused group discussion, key informant 

interview, field observation, and questi·onnaire. The secondary data was collected from 

NMSA and WMSA. Moreover, understanding of the impacts of rainfa ll variability on 

rural livelihood; principall y crop and livestock production was helps to employed and 

developing different coping and adaptation strategies. 

Agricultural production systems and especially the complexities associated with the 

variability and distribution of rainfall are essential elements in improving livestock and 

crop production and agricultural planning decision making. In the at hand paper, 

knowledge from the analysis of historical rainfall records and predictive information 

were based on the "response farming" for rainfall variability in the future. From the 

analysis of the rainfall records good relationships are found between rain onset dates, 

seasonal rain amounts and duration and crop and livestock production. Crop and animal 

production increase or decrease in relation to rain fall distribution, the better the 

distribution and intensity and low rainfall variabi lity the higher production and 

productivity. 

The finding of thi s research indicates serious impacts of rainfall variabi lity on crop and 

livestock production which led to food insecurity. Fanners' perception also varies in 

rainfall variability as well as the employed coping and adaptations strategies. Most 

farmers employed three major · coping and adaptation strategies; intens ification, 

diversification, migration. However, all methods were not successful all the time due to 

poor and customary of the coping strategies. 
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Chapter One: Introduction 

1.1 Background 
Seasonal variations in rainfall and temperature are common phenomena in the world. I.t has been 

a common occurrence around the sphere in the past because of the effect of the earth orbiting 

around the sun. The tilt of the earth relative to its plane of travel about the sun is what causes 

seasons; division of the years. Seasonal migration of the sun towards North and South of the 

equator causes change in temperature, in atmospheric ci rculation and increased evapo­

transparation and water vapor. In turn this resulting in prec ipitation increase, more intense 

precipitation, more 'storms and sea level rise. An increase on the average global temperature has 

been the likely to lead to changes in precipitation and atmospheric moisture (ACE, 200 \ ; NOAA, 

2009). 

The air circulation and their seasonal shifts strongly influence the climate of many areas. For 

example, at the global scale, it has been verified abundant rainfall where the air ri ses and very 

little where the air sinks. Consequentl y, areas of high rainfall ex ist in the tropics, where humid 

air rises in conjunctions to ITCZ. Another zone of high rain fa ll is the region between 40° and 

55° Where middle latitude in the vicinity of subtropical high and the polar front . force air 

upward. Areas of low rainfa ll are found near 30° latitudes in the surrounding area of the 

SUbtropical high and the Polar Regions where the air is cold and dry (Tesfaye, Getachew, 2005). 

Recent models also suggest the change in rainfall distribution and the increase in global average 

annual precipitation during the twenty first century (IPCC, 200 I and 2007), although changes in 

precipitation will vary from region to region. An increase in the intensity of precipitation events, 

particularly in tropical and high latitude regions, including Ethiopia, that experience overall 

increase in precipitation is also predicted. Tropical storms and hurricanes are likely to become 

more intense, produce stronger peak winds, ancl produce incre!1sec\ rainfa ll over some areas due 

to wruming sea surface temperature which can energize these storms (IPCC, 2007; R.Gommes 

and F.Petrassi, 1996; Martin, \ 990). 

There are wide differences ill rainfall distribution which is caused by temperature difference and 

atmospheric circulation. If we look at average temperature around the earth in January and July, 

in January, lowest temperatures occur over the northern hemisphere which is vice versa to 
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rainfall. .Rainfall also varies at local level, the highest rainfall total occur near the equator where 

warm air rises and falls agai n due to convention (Jakson, 1991; Getachew, 2005). 

Tropical countries fypically have prolonged heavily showers and thunderstorms in the afternoon. 

While, at very high latitudes example Greenland precipitation is very low because the air is too 

cold to continue much water vapor. Subtropical high pressure regions also have low rainfall, as 

they experience generally stable conditions of descending air. The northern temperature mid 

latitude has moderate amounts of rainfall, mostly association with fronts and depression (ACE, 

2001). 

East Africa is characterized by low rainfall and high rainfall variabi li ty. The time series displays 

a typical pseudo-periodic behavior with a cycle of 4 to 5 years. The region as a whole 

experienced good rainfall in 1989, but the last run of good years goes back to 198 1-1 983. Bad 

years tend to have relati ve ly less negative effect at the higher elevations which characterizes 

central Ethiopia and parts of southern Kenya. 1973 and 1984 were cited as the poor years in parts 

of the region. The region has more than one cropping season, ancl drought does typically affect 

mehir or belg more seriously than the other. Small amount of rainfall and high temperature 

which is responsible to dust formation in highland region plays an important ro le in human 

misery to tl1e people of sub-Saharan Africa (Andrew, 1999). 

Similarly, intensity, amount, and di stribution of rainfall also vary in space and time in Ethiopia. 

Western Ethiopia, particularly the western highlands (Wo/ega, IIIubabora, Jimma and Gambela) 

receives considerable rainfall tlu·oughout the year. Annual mean rainfall ranges from about 2000 

nun (SW) to about 100111111 (NE lowlands of Afar). Present average precipitation is 2.04 111m per 

day, annual averages between 196 1-1 990.Most of which is Orographic and conventional rainfall 

due to altitude and· location near the equator. However, the eastern lowlands and the northern 

part of Ethiopia receive (500ml11 and 1000mm) of rainfall on yearly average respectively 

(Getachew, 2005; Tesfaye, 2005). 

The agricultural export econol11Y and agricultural production geared towards domestic 

consumption is constantly subjected to weather variability. In 1992 for example, IMF 'Statistics 

indicate that Ethiopia produced 51,850m quintal of cereals, Illost ly for domestic consumption, 

whereas the following year the cereals output dropped to 47,404111 quintals- a decline of 8.6% 
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which was largely the result of rainfall variability (I-Iailu , 20 I O).According to Von Braun (1991), 

cited by (Woldeamlak, 2006).1 0% decrease in seasonal rainfa ll fro m the long-term average 

generally leads in to 4.4% decrease in the country 's food prodllction. This is because agriculture 

is rain fed which accounting half of GDP and more than 80% of job and livelihood of the 

Ethiopian economy is highly sensitive to climate variab ili ty, particularly variation in rainfall 

(World Bank, 2005). 

Because of variability and unusual rainfall, drought and floods are already endemic events in 

Ethiopia and its frequency of occurrence increases in recent years. Current trend in level of 

hunger is largely determined by the onsel of adequate and timely rainfall pattern. In fact, the 

frequency and severity of drought have increased from time to time. Most vulnerable areas have 

started experiencing drought on yearly basis during thi s decade, si nce 1990s as opposed to 2-4 

years on average dllring the past decade (Tasew, 2005). 

Here the erratic nature of rai nfall and decline levels seems to be the norm rather than the 

expectation. Growing periods in most localities will be shortened and habitats will shift towards 

higher elevations and altitudes. In addition livestock and crop disease increase, access to water 

declined and runoff will increase, and decline in agriculture yields. Ethiopia is heavily dependent 

on rain-fed agriculture and its geographical location and topography in combination with low 

adaptive capacity entail of a high vulnerability to the adverse impact of climate change (Belay, 

2009). 

Woldeamlak (2006), for example stated that the intensity and distribution of rainfall is generally 

the single most important determinant inter-annual fluctuation in nat ional crop production levels. 

According to the water requirement sati sfaction index (WRSI),crop specific perfonnance 

indicator taking rainfall and so il characteristics in to account, indicates extreme and increasing 

variability in recent years(FEWS,2003). 

Not only rainfall variability but also higher temperature eventually reduces yields of desirable 

crops, wllile, encouraging weed and pest proliferation. Change in precipitat ion patterns increases 

the likelihood of crop failure and production declines. although there will be gains in some crops 

in some regions of the country, the overall impacts of climate change on agriculture are expected 

to be negative, threaten local and national food security (Bekure,2005). 
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Higher resolution analysis of Ethiopia suggests a range that spans both increases and decreases in 

overall rainfall averages. This also suggests an increase in rainfall variability with the potential 

for a raising frequency of both extreme events; flooding and drought that seriously affect the 

production and food security of the nation (Belay, 2009).The occurrences of drought are 

becoming endemic to Ethiopia by affecting crop and li vc:; tock product ion. It 's severely affecting 

the livelihoods of millions of people in the rural area directly and urban indirectly. Moreover, the 

frequency and intensity of its occurrence increasing in recent years according to Oxfam 

international (20IO).Virtually all food crop agriculture in Ethiopia depends on rainfall that is 

frequently erratic and unpredictable. 

1.2 Statement of the problem 

Since 1990s rural Ethiopia, Arsi Robe is exceedingly affec ted by rainfall variability impacts. The 

productivity of land and livestock deceasing and as a result food security becomes great problem. 

Temporal and spatial rainfall variability is imposing sign ificant chall enge on the areas of food 

security, water availability, and resource degradation and occurrence of disaster in different parts 

of Ethiopia (NMSA, 2007). In Robe Woreda, where more than 95% of population is engaging in 

rain fed subsistence agriculture rainfall variability puts more pressure on food security and water 

availability. The people have been highly exposed for food insecurity, water shortage, and low 
., 

productivity. Moreover, in the study area still there is lack of conducted research to solve the 

problem on rainfall variabili ty impacts, coping strategies, and efforts towards rainfall variability 

impacts on crop and livestock production. 

The impact is more serious on the agricultural sector which is prominently subsistence and rain 

fed in character. Even insign ificant variation in the duration and amount of rainfall can cause 

severe crop failure and loss of livestock production. So, it is crucial to understand the nature of 

rainfall variability and associated impacts and the coping strategies of societies in minimizing the 

adverse impacts. 

In regard to this issue very limited research was carried out ill' Oromia National Region State in 

general and almost no single research has been conducted yet in, Robe Woreda particularly in the 

six drought prone kebeles including the study area . The study area is one of the seriously affected 

kebeles by rainfall variability. The frequentrainfali variabil ity during the kireml and belg season 
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1990, 1993, 1996, 2003, 2006, and 2009 has affected the li ve lilloods of the local farmers by food 

insecurity (WMSA, 2009). 

Therefore, this research, intends to assess the impacts of rainfall variability on the rural 

li velihood and the coping strategies used by the local people aga inst the challenge. The 

dependence of the local people on rain fed agriculture and the recurrent occurrence of rainfall 

variability in the last fi ve or six years has been one of the reasons to exposure the people to high 

food insecurity in the Woreda. For example, in January 2003, regular food distributions have 

been taken place for almost 20% of the population who were vulnerable to the problem. I-lence, 

this research attempts to examine the impact of rainfa ll variability and associated problems in the 

study area. 

1.3 Objectives of the study 
The study comprises of general and specific object ives. The general objective of thi s study is to 

identify the impacts of rainfall variability .on principal rural livelihoods and coping strategies. 

The specific objectives of thi s research paper are to: 

1. Assess the impact of rainfall variabi lity on crop production 

II. Analyze the impact of rainfall variability on li vestock production 

III. Assess the perception of the local people towards rainfall variability and identify the 

ways community responds to the impact of rainfall variabil ity on rural livelihood 

1.4 Research questions 
Based on the stated objectives the study tired to answer the following basic research questions 

.:. To what extent rainfall variability affect crop production? 

.:. How rainfall variability affect livestock production? 

.:. How househ.old farmer heads perceive rainfa ll var iabil ity and what are the major coping 

and adaptation strategies employed by the household farmers head? 
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1.5 Significance of the study 

It is obvious that outputs of an every well done research finding have its own contribution in the 

social , economic, political and environmental situations of a given area. Likewise, is expected 

this study a significant contribution in Arsi-Robe Woreda fa rmers in particular and in the 

regional and national levels in general for those highly depend on rain fed agriculture. The 

agricultural sector, in Ethiopia and Oromia region is the major anti-poverty strategy. It is 

significantly important to alleviate rural poverty, improve the we ll-being of the poor and move 

them into better economic sectors through the promotion of agri cultural productivity through 

proper and a well managed policies and strategies. Thus, the importance of the study can be 

outlined as follows: 

First, so far no detailed study has been carried on the impacts of rainfall variability on 

subsistence agricultural sector in Oromia National Region State in general and Arsi Robe 

Woreda in particular, therefore, study can a springboard for various researches related to the 

topic. 

Second, output of the study identifying the dominant challenges affecting subsistence agriculture 

and rural livelihood and their respective causes in Arsi zone, Robe Woreda. 

Third, it helps to understand the perception and awareness of subsistence farmers towards the 

impact of rainfall variability on their agricultural producti vity and livelihoods as well as the way 

they are responding to overcome this challenge. 

Fourth, the result of the study is also significant to avail basic information on problems of 

rainfall variability on subsistence fanning for policy makers, government institutions, NGOs and 

other stakeholders which are interested on the issues. Besides, it helps to aleli local authorities in 

finding solutions for such challenges. 

Finally, this research is significant to depict the issues that need special attention and further 

research on this area. 
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1.6 Scope of the study 
The case study was carried out in two keb!des, (Sedika BlII"ka and Sedika) 7°, 44' latitude and 

40°, 12' longitude) to see the impact of rainfall variability on rural li vel ihoods as well as the 

responses which have been undertaken in Robe Woreda Oromia regional national state. The 

vicinal location of the study area is about 260km far to southeast of Addis Ababa. This study is 

focuses on rainfall variability impacts on crop and li vestock production and adaptation 

mechanisms in the study area. But it has vitality if the study was focused beyond the site since 

rainfall variability is common problem in the Woreda. 

1.7 Limitation of the study 
The research assesses the impacts of rainfall variability on ly on principal rural livel ihood; crop 

and livestock production and its consequent impacts household food shortage. The effect of 

rainfall variability on soi l fertility, vegetation distribution and other aspects of water availability, 

social conflict were not addressed in this research. There is also a problem regarding timely 

information since the data were not well recorded on the actual crop and livestock production 

which was lost due to rainfall variability. 

Therefore, the analysis is made depend upon the available few data from the respondents and 

direct estimation during fi eld survey. These two methods may not indicate the actual crop and 

livestock loss caused by rainfall variability. Moreover, since there is no research conducted on 

rainfall variability impacts on crop and livestock production it is too difficult to get materials and 

experiences from others. 

1.8 Definition of Concepts 

Impact - is change or a potential change in one or more areas of economic, environment, social, 

health and well-being (Belay, 2009). 

Rainfall variability- refers to variation 111 the intensity and di stribution of rainfall both 111 

temporal and special scales (IPCC, 200 I). 

A livelihood -comprises the capabilities, assets (stores, resources, claims, and access) and 

activities required for a means of living (Chamber and Conway, I 992).Almost in similar manner, 

Ellis, (2000) suggests a definition of livelihood as ' the activities, the assets, and the access that 

jointly determine the living gained by an individual or household. 
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Vulnerability- refers to the set of condition and processes resulting from physical, social, 

economic and environmental factors, which increase the susceptibility of households to the 

impact of climate hazards (lDSR, 2004). 

Adaptation strategy- is long-term strategies in which a society responds to change in their 

livelihood trough either autonomous or planned way (Berkes and Jolly, 200 1). 

Coping strategy -is a short-term response to crisis on li velihood systems In the face of 

unwelcome situation (Jolly and Berkes, 2001). 

Drought-is a period of insufficient water initiated by reduced prec ipitation for extended time of 

the month; Or a seasonal moisture defi~it significantly below long term average levels for a 

given locality (Webb, 1994). 

1.9 Organization of the study 

The study was organized into fi ve chapters. Chapter one deals about the introduction, statement 

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

chapter two deals about review of related literatme which comprises basic terms; rainfall and 

rainfall variability, impact of rainfall variability, on subsistence Agriculture, etc while, chapter 

three deals with the description of the study area (population, location, Climate, soil type and 

research methodology of the study). In chapter four the data analysis and interpretation is 

presented and the last chapter presents the conclusion and recommendation. 
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Chapter Two: Review of Related Literature 

2.1 Rainfall variability 

Rainfall variability refers to variation in the intensity and distribution of rainfall both in temporal 

and spatial scales (IPCC, 200 I ).Climate change and rainfall variabi lity is not recent phenomena 

rather it goes an ice age time. But it is getting attention of the governments early twenty first 

century because it is accelerated by human activities and the adverse impact of it becomes 

nastiest (Andrew, 1999).In many parts of the world rainfall is noticeably variable and seasonal in 

character, in some parts of the world there is scarcity of water avai lability at certain time of the 

year. While, at some other time these parts of the world may have excessive rainfall which leads 

to occurrence of farther extreme events (flooding and soi l erosion) to be happened (Jackson, 

1989). Rainfall is not only varying from place to place but also from season to season and year to 

year. These seasonal variations put some influence on water avai lability and any existence of 

human life (Getachew, 2005). 

During the past time global climate change, rainfall and temperature variability was occurred due 

to the result of seasonal migration, apparent movement of the sun, and volcanic eruption. 

However, recently climate change, temperature and rain fa ll variability is occurred at global level 

due to the emission and concentration of carbon produced intensively by developed countries 

since the begilU1ing of industrial revolution. The concentration of carbon, which causes raise of 

global temperature and increase precipitation, increased in the atmosphere from time to time: For 

example the accretion of carbon in the' atmosphere before the industrial revolution was 

280ppm.While, it was reached 379ppm in 2005(IPCC, 2007). 

2.2 Impacts of rainfall variability 

The impact of rainfall variability and its effects vary from region to region and country to 

country. Most developing countries of Africa, Asia, and Latin America are disproportionably 

affected by adverse impact of climate change and rainfa ll variability. This is because of highly 

depending on climate sensitive economic sector and low autonomous adaptive capacity. The 

impact of climate change and variability on agricu ltural procl uction, food security, water 

resources, healt.h, phys ical infrastructure ancl ecosystems is unequi vocal. Due to the combination 
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of already delicate environment the si tuation is more sever in countries like Ethiopia (Belay, 

2009). 

Climate change impacts as a whole and rainfall variability at parti cu lar are expected to bring, 

economic, social, and environmental problems, all of which will causes even more poverty and 

less development affecting all countries especially the least developing countri es. 

There are convincing facts that countries still di sproportionably affected by the adverse impacts 

of climate change, rainfall and temperature variability and brought about the carbon intensive 

development paths of developed countries over the past century (EPA, 2008; NCCF, 2009). 

Rapid population growth, decline land holding size, growing landlessness, soil erosion, 

deforestation, poor technical knowledge, and rainfall dependant agri culture are some of the root 

causes of drought and vulnerability in Ethiopia (Tasew, 2005). 

The degree of climate change, rai nfall and temperature variability is different among different 

sectors depending on sectors or regions, depending degree of sensitivity of system, and adaptive 

capacity. Countries differ widely in the extent, to which their economy is reliant up on climate 

susceptible activities such as agriculture, forestry, fi sheries. In general, the greater the degree of 

reliance on climate sens itive activities is the greater the vulnerability to climate change; 

conversely, the greater the pOliion of the economy in secondary and territory, the lower the 

vulnerability (IPCC, 200 I ; common wealthy secretariat, 1998; FAO, 2007). 

Poorer developing countries of the developing world are more vulnerable to climate change and 

extreme weather events like drought and flood ing because there geographical exposure, low 

incomes and greater reliance on climate sensitive sectors, particularly agriculture. Moreover, the 

state of envirorunental conditions-land degradation, deforestation, population pressure coupled 

with climate change and rainfall vari abi lity· becoming a th reat in increasing countries vulnerable 

to climate change and variability OPCC, 2007; IPCC, 200 I; UNEP, 2009). 

Climate change and increas ing climate variability, as wel l as other global environmental issues 

such as land degradation, loss of biodiversity, and stratospheric ozone depletion have threatened 

human development. These may include inadequate food, water, energy, safe shelter, and a 

healthy environment. To address these challenges, it is important to integrate the issues of 

rainfall variability and climate change into resources use and development decision. Decreasing 
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the vulnerability through a more formed choice policy parties, and technologies will , in many 

cases reduce its long-term vulnerabi lity to climate change. Example, the introduction of seasonal 

climate and weather forecasts into management decision can reduce the vulnerabi lity of 

agriculture to floods and droughts caused by air osci llation and rainfall variability (Yilma, 1995). 

2.3 Impact of rainfall variability in Ethiopia 

Ethiopian history is highly punctuated by drought and famine since long years ago (250 BC) 

(Webb, 1994). However, the impacts of climate change and variabil ity, rainfall and temperature 

are highly variable both spatially and temporal OPCC, 2007). Here less develop ing countries like 

Africa, Latin America, and Asia will be particularly vulnerable due to low adaptive capacity and 

climate sensitive economic sector. Extreme weather events like recurrent drought and floods 

have resulted in loss of life and property as well as the migration of people. 

Food related disaster can be traced as far back as 250 BC in Ethiop ia . At different time drought 

and famine occurred as a result of rainfall variability in Ethiopia. Since half of the 20th 
C there 

were very common famine occurred as a result of rainfall variability. For example in the 1957 

rainfall failure caused the occurrence of locust and epidemic which in turn caused famine and 

death of livestock. Moreover, 1971 -1975 sequcnce of rainfall fa ilure estimated four million dead 

and 50% livestock loss. Due to belg rainfall fai lure in 1978-1 979 there was great loss of human 

and livestock. While late mehir rainfall failure in 1982 similarly caused many death. 1983-1 985 

due to sequence of rain failure eight million affected and estimated one million dead and much 

li vestock loss. 1990-1 992 rain failure and regional conflicts caused for eight million people 

suffering food shortage (Webb, 1994). 

Drought frequency is predicted to increase insertion stress on al ready vulnerable production 

systems. The number of people affected due to drought has increased from 1.5 in 1974 to 12.6 

million in 2005(Belay, 2009). little amount of rain failures have great contribution to crop and 

livestock fai lure ,hunger and even famine in the past. Relatively speaking small amount of 

rainfall during the growing season, like too much or too little at the wrong times, can spell 

disaster (Oxfam International, 2010). 
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2.4 Why Ethiopia is vulnerable to rainfall variability 

Like many less developing countries, Ethiopia is also highly vu lnerable to climate change and 

weather abnormality, since it is heavily reliant on rain fed subs istence agriculture . Ethiopia is 

vulnerable to climate change and variability because large segments of population are poor, 

dependent on income opportunity that are highly sensitive to the weather, and have low access to 

modern education, information, technology, and health service (Oxfam International, 2010). 

(Alemneh, 2003), cited by Belay the country's natural resource base, its land ,water, and 

biodiversity that is the foundation of the country's economic development and food security are 

highly vulnerable to both anthropogenic and natural induced climate changes and rainfall 

variability. 

The condition is exacerbated by wide spread poverty, and low level of development. Constraints 

in new technology options, limited infrastructure, skills, educat ion and links to markets further 

intensify vulnerability to climate change, temperature and rainfall variab ility stress . The intense 

pressW'e on the natural resource base iiOln population growth and inappropriate traditional 

farming practices are additional stress of climate change and variability in the country (Tasew, 

2005). 

According to World Health Organization, (2003) an increase in global temperature in turn leads 

to increase in rainfall intensity and rainfall variability. The assistance of extreme weather events, 

increase in drought, hurricanes, flooding, and temperature in turn likely to exacerbate the 

frequency and magnitude of epidemics from water borne di seases. A warmer environment could 

open up new areas of malaria, rise of I-3°c will enable mosquito to act on highel' latitudes 

(Houghton, 1998; FAO, 2005) . 

2.5 Rainfall variability in Ethiopia 

Rainfall variability in Ethiopia is not a new phenomenon in the country rather it was occurring 

for many years than present (NMSA, 2001).from time to time the impact of rainfall variability 

put more pressure in Ethiopia than the average decrease and increase of rainfall amount and 

intensity for more years (Meze-Hausken, 2004).Country's trend analysis of a yearly rainfall 

indicates that rainfall remained somewhat similar on average all over the country. However, 

regional declining trend have been observed over the northern ha lf of the country and s~}th 
. .JI}))p.".J 
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western Ethiopia While, an increasing trend 111 yearly rainfall has been observed 111 central 

Ethiopia (NMSA, 2007). 

Ethiopia is affected by different weather system scales because of its tropical location, from 

Micro, Meso-scale, and Regional scale. The principal rain bring wi nd system for summer rainy 

season which starts on June and offset on September is highly influenced by inter-tropical 

converge zone of low pressure system area .. The small rainy season of belg which mostly onset 

on March and offset on early May is the result of eastward moving trough, which is facilitated by 

the interaction of middle latitude cold air and the tropical warm air. These pressure differences 

cause unstable conditions for the moisture that comes in Ethiopia from the Arabian Sea during 

the belg season (NMSA, 200 1). 

Some extreme weather events, like inter-annual variability of rainfall within Ethiopia are 

common incidence. According to Diriba, (2005) there is a link between EI Nino and La Nina 

phenomenon and Ethiopia rai nfall variability. According to Endalkachew, (2000), cited by 

(Demeke,201O) the EI Nino event expected to reduce rainfall ac ti vity of summer season and 

increase the probability of elongated dry spell over drought prone areas and increases the chance 

of rains in the small season as well as the dry season of Ethiopia. 

The La Nina contrary to EI Niiio, event reduces the rainfall activity of small rain season or belg 

while, increase the possibility of excessive in the main season or summer. Mesfin (2007) also 

point out that tropical oceans sea surface temperature rulOmalies contribute 50% to the short rain 

season or belg rainfall over Ethiopia. Annual variation of rainfall over Ethiopia and Eritrerul 

highlands are strongly linked to production of rain fed agriculture and this rainfall variations are 

also induced fluctuations of the Nile di scharge , warm ENSO events are generally characterized 

by drought in Ethiopia(Yilma, 1995). 

For exanlple, weather variability can freeze or affects crop. Such circumstances give rise to low 

productivity in regions of subsistence agriculture. Shortage of moisture often reinforced by high 

temperature that influences many of so il physical and chemical characteri stic (Andrew, \999). 

Bekure, (2005) stated that the ex istence of abnormal rain fall distribution and hot temperature 

create suitable conditions for the ex istence of crop pests, and li vestock di seases. Even though 

some factors like overgrazing, over cultivation and deforestation have great contribution 
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indirectly for the reduct ion of rainfall in Ethiopia by disturbing hydrological cycle, and the major 

droughts of Ethiopia are associated with the occurrence of El Nino and La Nino events (Tesfaye, 

200 I ;Bekure,2005). 

2.6 Impacts of rainfall variability on crop production 

Current climate change and variability as a whole and rainfall in particular is already imposing a 

considerable pressure on Ethiopia economy. Rainfal l variabi li ty has been affecting mainly 

agricultural sector which supports more than 85% of Ethiopian population. Inter-annual and 

seasonal rainfall extended dry spe ll in the growing seasons late offset or onset, early offset or 

onset significantly affecting Ethiopian agricultural activities which is highly depending on rain. 

This in turn may leads to food insecurity in' rural farm households (NMSA, 2007).The condition 

is more aggravated when un usual rainfall amounts and distributions usually leads to poor harvest 

andlor complete crop failure as well as shortage of pasture and animal feeds. 

Yearly and seasonal variation in rainfall is high and droughts are frequen t in parts of Ethiopia. 

Throughout Ethiopian history rainfall variability has been the major causes of food insecurity 

and famines. Drought, has affected Ethiopia for many years. For example; the 1957-58, 1964-65, 

1992-93 and 1983 droughts had devastating impacts on the country (NMSA, 1996; Webb, 1994). 

The degree of yield variabi li ty over time is changed in accordance of the amount of rainfall and 

the pattern and frequency of the rainfall cycle (NMSA, 2007).According to WoledamI.ak (2005) 

there is a significant correlation between seasonal rain fa ll variability and crop production in 

Amhara region. Inter-annual and seasonal rainfall variability causes agricultural output fluctuation 

in Ethiopia (Bluffstone, el ai, 2008). 

The degree of climate change, rainfall and temperature variabi lity is diffe rent among different 

sectors depending on sectors or regions, degree of sensiti vity of system, and adaptive capacity. 

Countries differ widely in the extent, to which their economy is reliant up on climate susceptible 

activities such as agriculture, fo restry, fisheries. In general, greater the degree of reliance on 

climate sensitive activities are the greater the vulnerability to cl imate change; conversely, the 

greater the portion of the economy in secondary and territory, the lower the vulnerability (lPCC, 

2001 ; common wealthy secretariat, 1998; FAO, 2007). 
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Poorer developing countries of the developing world are more vulnerable to climate change 

because there geographical exposure, low incomes and greate r reliance on climate sensitive 

sectors, particularly agriculture. Moreover, the state of environmental conditions-land 

degradation, deforestation, population pressure coupled with climate change and variability 

becoming a threat in increasing countries vulnerable to cl imate change and variability (Jpee, 

2007; IPee, 2001; UNEP, 2009). 

The impact of rainfall variability is worst for African peasant fanners particularly for those who 

depend on rain fed and have no opportunity to irr igation. According to writers like Orindi and 

Eriksen (2005), "if there is no rain one year there will be no food in Africa". Society's adaptive 

capacity is highly depend on the magnitude and rate of occurrence of climate change and 

variability. 

Rainfall variability has the capacity to hinder the society's development. Increases in rainfall 

variability resulting from changes in global climate can rapid ly reduce productivity and alter the 

composition of grassland plants, according to sc ienti sts funded by the National Science 

Foundation (NSF). Although the diversity of plant species is increased in this scenario, the most 

important or dominant grasses were more water-stressed and their growth was reduced. Carbon 

dioxide release by roots and microbes below ground al so was reduced (NSF). 

There is growing evidence that indicates there is an increased frequency and intensity of climate 

related hazards, and the level and patterns often interrelated ri sks that exacerbate the level of 

variability for poor (Jpee, 2007; UNEP, 2009).risks and uncertainties, often associated with 

seasonality, are typica ll y impending agricultural practices that in turn worsen vulnerabi lity of the 

poor to food security (IPCe, 2007). 

Ethiopian agriculture is mostly rain fed, where as inter-annual and seasonal rain fall variability is 

high and droughts are frequent in many parts of the country. Rainfall variability has historically 

been considered asa major cause of food insecurity and famines in the country (Tasew, 2005). 

Surprisingly, accord ing to Wolldeamlak (2009), however, the relationships on rainfall variability 

and fluctuations in agricultural production at regional and sub-regional scales have not been 

studied well yet. 
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The Ethiopian agriculture is characterized by extreme dependent on rainfall , low output of 

modern agricultural inputs and low output level. Likewise, according to (Van Braun 199 1) cited 

by Woldeamlak (2009), fo r instance, a 10% decrease in seasonal rainfall variability from the 

long-term average generally translates in to 4.4% decrease in the country's food production. 

Rainfall in much of the country is, on the other hand, often erratic and uncertain, and rainfall 

variability and associated droughts have historica lly been major causes of food shortages and 

famine (Wood, 1977; Pankhurst and Johanson 1988) all are cited by Woldeanl lak, 2009). 

2.7 Livestock production 

At the commencement of 1990s, agriculture and livestock rising' were the main sources of 

livelihood in east Africa like, Sudan for abo ut 61 percent of the working population. Agricultural 

products regularly accoun ted for about 95 percent of the country's exports in east Africa; Sudan, 

Ethiopia, Kenya. Industry was mostly primary and light, agri cultura lly-based, accounting for 15 

percent of GOP in 1988 . The average annual growth of agricultural production declined in the 

1980s to 0.8 percent for the period 1980-87, as compared with 2.9 percent for the period 1965-

1980. Similarly, the sector's total contribution to GOP declined over the years, as the other 

sectors of the economy expanded. 

Livestock production plays a significant role in Ethiopia's economy. Estimates for 1987' indicated 

that livestock production contributed one-third of agricultu re'S share of GOP, or nearly 15 percent 

of total GOP. Hides and skins constituted the second largest export earner, averaging about 15 

percent of the total export value during the period 1984/85 to 1988/89; live animals averaged 

around 3 percent of the total value of exports during the same period (Yadeta Asha, 1999). 

Although varying from region to region, the role of livestock in Ethiopian economy was greater 

than the figures suggest and greatly increasing in recent years. Almost the entire rural population 

was involved in some way with animal husbandry, whose role included the provision of draft 

power, food, cash, transportation , fuel, and , especially in pastoral areas, indicating social status. 

In the highlands, oxen provided draft power in crop production (Webb, 1994». 
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Ethiopia's estimated livestock population of about 78.4 million in 1988 was believed to be 

Africa's largest. There were approx imately 31 million cattle, 23.4 million sheep, 17:5 million 

goats, 5.5 million horses and mules, 1 million camels, and 57 mi ll ion poultlY. 

Ethiopia has great potential for increased livestock production, both for loca l use and for export. 

However, expansion was constrained by inadequate nutrition, di sease, a lack of support services 

such as extension services, insufficient data with which to plan improved services, and 

inadequate information on how to improve animal breeding, marketi ng, and processing. The high 

concentration of animals in the highlands, together with the fact that cattle are often kept for 

status, reduces the economic potential of Eth iopian livestock. Both the imperial and the Marxist, 

and Federal govenm1ents tried to improve livestock production by institut ing programs such as 

free vaccination, well-digging, construction of feeder roads, and improvement of pastureland, 

largely tlu'ough international organizations such as the World Bank and the African Development 

Bank. 

Agriculture in Ethiopia is the largest contributor to overall economIc growth and poverty 

reduction. Accounting for about 45 percent of national GDP, almost 90 percent of the goods 

exports and 84 percent of the labor fo rce, agri culture remains the economy's most important 

sector. The livelihood of most of the rural population, of which about 39.3 percent live below 

poverty line, is fu lly or part ially dependent on agriculture. Ethiopia has significant agricultural 

potential because of its water resources, its fertile land areas, and its large labor pool but the 

potential remains underdeveloped (UN, 2009).Currently li vestock production affected by climate 

change, especially rainfall variabi lity and lack of water. Loss of livestock as a result of water and 

fodder scarcity was increase from time to time in Robe Woreda since 1990th
. 

2.8 Adaptation and coping strategies 
Adaptation to elements of climate variability is defined differently by different scholars based on 

the countries level economic development and types of economic activities. The most familiar 

definition which was given by IPCC (200 1), states that it is an adjustment in natural or human 

system in response to the actual or expected climatic stimuli or thei r effects which moderates 

harm or exploits beneficial opportunities. Adaptation is a process by which the adverse impacts 

of climate variability like rainfall and temperature is reduced by the people (Berkes and Jolly, 

2001). 
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Depend on time, goal, and motives of its implementation adaptation may be classified as reactive 

and pro-active. Reactive adaptation takes place after the impacts of cli mate change; changes in 

rainfall and temperature variability have been occurred. In contrary to this pro-active adaptation 

take place before the impact are apparent (Klein, I 999).According to Maciver (I 999),autonomous 

adaptation in both system (natural and human) is reacti ve, wh ile, planned adaptation in human 

system can be considered as both reactive and pro-active. 

According to many other researchers there are no clear boundaries between adaptation and 

coping strategies. For this matter some researchers used the terms interchangeably. However, it 

is not right using these two terms interchangeably since they have some differences. For 

example, according to Berkes and Jolly (2001), coping strategies nre taken as actual response to 

crisis on livelihood system in the face of unwelcome situation are considered as short term. 

Whereas adaptation strategies in which a society responds to change in their li velihood tlu'ough 

either autonomous or plalUled. However, it is true that coping strategies may develop later 

gradually into adaptation strategies . . Both coping and adaptation strategies working on the 

reduction of the adverse impacts of climate variability (rainfall and temperature) even though 

they are classified as short term and long term measures respectively. 

According to Davis cited by Adgar (1996), coping may be defined as acting to survive within the 

given rules and systems; whereas adaptation involves changing the institutional arrangements 

and livelihood strategies. National growth and transformation pl an \-vould enable the nation to 

double the agricultural economic growth by registering 14.9% growth on average (Ethiopian five 

year development plan (2010/11-10 14115)"Growth and Transformat ion Plan). 

SIegel'S (2008) in her studies about 'farmers' perception of drought in Ethiopia and Tanzania" 

used adaptation and coping strategies separately. She used the term adaptation strategies to refer 

the farmers' strategies to cope with unreliable rain/all in their region over a long period whereas, 

coping strategies to refer agronomic and food security strategies that were used by fanners when 

they faced with unwelcome rainfall situation that lead to vulnerability of their livelihood. 

18 



Here, I want to use coping strategies to 'refers to farmers short-term measures (Re-sowing, 

cultivating drought resistance crop, using fertilizers, late sowing, intercropping) that were 

practiced when they are faced with rain shortage and their livelihood damages and lead to further 

food shortage, Coping measures may not be practiced by farmers in all years but when they are 

faced with actual crisis due to climatic variability. On divergent to thi s adaptation strategies used 

to refer those long term measures that have been taken by farmers to reduce the vulnerability of 

their livelihood to the impacts ofrain fa ll variability. 

Generally fanners in the study area use three adaptation and coping strategies; intensification, 

livelihood diversification, and migration. Intensification includes the use of agri cultural inputs, 

late and early sowing, as well as sowing drought resistance, intercropping and earl y maturing 

crop. U velihood diversificat ion encompasses practicing non-I'arm ing activities, li ke petty 

trading, daily work, sale of water and wood etc, While, migration may done at seasonal and 

permanently to reduce the impacts of rainfall variability through working and income generation. 
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conceptual Framework 
To achieve the research objectives, the researcher developed a conceptual frame work. The 

concept of rural livelihood is very broad. However, the researcher tried to handle on, the impacts 

of rainfall variability on crop and livestock production on rural li velihood. Hence, . from the 

framework one can see the relationship between the impacts of rainfall variability on crop and 

livestock production and the coping and adaptation strategies applied by local people at a time of 

adversity. 

Impacts of Rainfall variability 

~7 ~7· 
~ Crop production ~ Livestock Production 
Loss ofproductivity Low productivity 
Food insecurity Reduction in No and 
Famine and Death Death of Cattle 

~. ~ ~~ 

~/ ~/ 

~ Adaptation and Coping Strategies 
~ Strategy Out come Intensification 

Diversification --A Reducing food and water 

Migration (seasonal migration, remittance) insecurity 

Institutional support --y Increasing productivity 

Conceptual framework 
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Chapter Three: Research Methodology 

3.1 Description of the study al'ea 

3.1.1 Location 
The case study was conducted in Robe Woreda, Arsi admini strative zone of Oromia National 

Regional State, Robe is a town found in 9°, 36'North ,39°, OS'East with an elevation of 2435m 

above sea level in south eastern of Ethiopia, named after the nearby Robe river. Robe is bordered 

on the south by Shebelle River which separates it from the Bale Zone, on the southwest by 

Sherka, on the west by Tena on the north by Sude, on the northeast by Amigna, and on the east 

by Seru. 

Sedika is a small town in central Ethiopia located in Arsi Zone and one of the two known towns 

in Robe Woreda, It is named after the clan of the Arsi Oromo who lived there and center for 

many local divisions surrounding it. Sedika is located approx imately 260 km in the south east of 

Addis Ababa. The town had only one secondary school recently got upgraded to lO'h grade and 

one health center. 

Many children in the local drop out of school due to the difficult life there, mainly those living in 

the area, which depend on fa rming, have less access to educat ion. The last five years, the 

residents in it and surrou nding have been affected by extreme rainfall variability and drought one 

after another year. This area is known for its crop production mainly tefland wheat in addition to 

livestock. The lack of market access for their products has alJected the life of many farmers and 

they live in very bad situation even if they are working hard (CSA, 2005). 

3.1.2 Relief, land lise and land cover 

The altitude of the Woreda ranges from 1200 to 4000 meters above sea level. Rivers include 45 

kilometirs of the Hulull and 40 kilometers of the Wabe; the gorge of the Wabe is a local . 
landmark between Arsi and Bale Zone. A survey of the land in this Woreda shows that 51.1 % is 

arable or cultivable, 27.7% is considered swampy, mountainous or otherwise unusable, 16.3% 

forest, and the remaining 4.9% is pasture. Oil seeds, specifically flax, Nueg (Niger) and rape 

seed, are important cash crops; Robe is one of the major producers of oil seeds in the Zone 

(Government of Oromia Region, 2006). 
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3.1.3 Climate 

According to Ethiopian NMSA report (2009), the climatic condition in Robe Woreda varies from 

season to season. However, generally small belg rain season rains from March to Apri l, while, 

long and heavy rains of summer onset mostly on June and onset on September. Long dry season 

of the years covers the period from October to February. Similarly based on the records 

(WMSA, 1999),the mean annual temperature between 1990-2009 was 3.5°c minimum to 25.4°c 

maximum, but according to the daily report of meteorological agency in Robe Woreda there is an 

increasing of temperature in recent time. The daily range of temperature variation is largest 

during the dry season of the year than the summer. The rainfall duration and intensities also vary 

and increase from year to year. 

3.1.4 Population 

Based on figures published by the Centi'al Statistical Agency in 2005, this Woreda has an 

estimated total population of 168,043, of whom 84,55 1 were males and 83,492 were females; 

22,947 or 13.66% of its population are urban dwellers, which is greater than the Zone average of 

12.3%. With an estimated area of 1,322.50 square kilometers, Robe has an estimated population 

density of 127.1 people per square kilometer, which is less than the Zone average of 132.2. 

The two largest ethnic groups reported in Arsi Robe were the Oro mo (82.93%), and the Amhara 

(15.38%); all other ethnic groups made up 1.69% of the population. Oromiffa was spoken as a 

first language by 80.01 %, and 19.19% spoke Amharic; the r emaining 0.8% spoke all other 

primary languages reported. The majority of the inhabitants were Musl im, with 59.33% of the 

population having reported they practiced that belief, wh ile 39.95% of the population said they 

professed Ethiopian Orthodox Christianity . . 

3.2 Research methodology 

The case study was intended to examllle the impact of rainfall variability on subsistence 

agriculture and rural livel ihoods in Ethiopia; a case of Robe Wureda, Arsi Zone. To undertake 

this study the researcher was employed both qualitative and quantitative methods. The reason 

why qualitative method was selected that qualitative method was employed to investigate the 

true, rich, and deep data to have wide range of understanding about the perception and awareness 
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of the local people. While, quantitative method was employed to examine the relation between 

seasonal rainfall variability and crop and livestock ' production. Moreover a combination of 

various methods was employed to generate information /'01' the study. 

3.3 Sources and types of data 

Vital information about this study was gathered from both primary and secondary data. As a 

primary data sources interview, focus group discussion, and structure questiOlmaires was 

employed for this study. The data was collected from elders, Development agency workers, 

farmers, and community leaders. As a secondary data the researcher was revIew different 

historical rainfall records of 20 years and time serious data that have relevant information about 

rainfall Change and Variability. Moreover relevant documents were assessed to get 

supplementary information about crop and livestock production. 

3.3.1 Primary Data 

Questionnaire -The questionnaire was designed based on the' obj ectives of the study in such a 

way as to enable obtaining the maximum available information from the respondents. It was first 

designed in English and then translated to Oromifa so that the ass istances and the researcher use 

it. Prior to conducting the main survey, some pre-tests were made by di stributing some questions 

to some farmers, experienced people and colleagues. Changes were made in the design of some 

of the questions on the base of the comments before the survey. Completing the questionnaire 

was done by the researcher and ass istants. 

Focus group discussions - this was conducted with key informants farmers, extension workers, 

kebele leaders, to collect more relevant information on similar ideas. For this purpose 5-7 

member was involved. 

Direct observation - thi s was used to gather direct information by directly looking at the events 

related to impacts of rainfall vari ability and adaptation strategies to overcome the problems faced 

by subsistence farmers in the study area. For example, in the 2009/10 harvest season due to 

prolonged summer rain in Robe Woreda, most farmers' covers more than 95% of their farm land 

by teffthan any other crops. 
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Key informant interview - key informant .interview was employed on issues of which relevant 

information could not be acqu ired from other informants, sllch as weather station workers abo ut 

temperature and rainfall variation, peaty merchants, water and wood sellers, fertili zer 

distributors, peasant association lookers 

Interview-The interview questions was provided to governmental and non-governmental experts 

and illiterate household heads within the sample population. Moreover, in order to get additional 

information and to maintain useful ness and reliability of the data and/or information, the 

researcher was used observation and key informant interview for some individuals from 

government and non-government representatives. Interviewees [rom the local farmers were 

selected through random sampling technique to co llect data with regard to their efforts 

undertaken to overcome the impacts of rainfa ll variability on subsistence agricu lture and rural 

livelihood. To get information on the criteria of se lecting the strategies to increase the 

productivity of subsistence agricultlll'e, the extension workers, kebele leaders, and other 

stakeholders was intervievled. 

3.3.2 Secondary Data 

As part of qualitative and quantitative research methods, both primary and secondary data 

sources were employed for this study. To collect the secondary data, some relevant books, thesis, 

office documents as well as web sites was consulted. Data on the number of household heads 

was obtained from the Woreda Administration Office and types of acti vities farmers engaged in 

was collected from the Woreda Office of Agriculture and Rural Development. 

Some statistical figures on population were collected from 2007 Population and Housing Census 

of Ethiopia Results for Oromia Region and Annual Statistical Bulletin of the Regional Finance 

and Economic DevelopJl1ent Bureau (BoFED) was used. To investigate the special and the 

temporal rainfall variabili ty of robe Woreda during different seasons (Kiremt, Belg & Bega) the 

Seasonal mean rainfall from Robe and NMSA and WMSA since 1990-2009 was used. Few 

missing data was filled up using long term mean rainfal l. 

24 



3.4 Sampling techniques and sample sizc 
Taking the whole people is economically expensive and needs much time and energy although 

complete information can be obtained from each person in the population under study (Deaton, 

1998). Accordingly, for thi s study data was collected from the sample population of household 

fanners' farmers in Arsi Robe Woreda. 

Selection of the Study kebeles: According to (Deaton,1998) stratification, selecting the strata 

and then a sample household from each stratified kebeles has advantage of cost effectiveness; 

providing representative and reliable data; facilitating revisit or asking supplementary questions 

about previous responses and monitoring the progress of the work except its difficulty during 

analysis (Samuel; 2004). 

Kebele selectiol/; First, the Woreda was stratifi ed based on kebele administrations. In Robe 

Woreda there are 28 kebeles and in each of them the impacts of rainfall vari abi lity on crop and 

livestock production is different. Based on micro climate and dependability on rain fed 

agriculture from 28 kebeles of the Woreda the most affected by rainfall variability were six. 

Therefore, taking into account the impacts from these six kebeles two kebele (Sedika and Sedika 

Eureka) was selected. 

Vii/age selectiol/; By taking into account the resource limitation and time constraints the 

researcher was again purposefu lly decide to cover four villages from each of selected two 

kebeles regardless of the number of villages in the kebeles. 

Finally, the researcher was deciding to employ purposive and snowball (chain referral) sampling 

technique. The researcher was focused on purposive sampling helps to approach development 

workers, beneficiary, religious leaders, and knowledgeable people to acquire relevant 

information. While, snowball sampling helps the researcher to collect the information individual 

at first contact who again leads the researcher to sti ll more informat ion to be interviewed in the 

process up to the study is exhausted. 

Therefore, the researcher decide to take a sample of 90 household heads found on four 

villages(Robe,Indelo,Jara and kesimnba) The selection of 90 sample house hold heads was made 

purposefully by the researcher to get more information Depend on age of respondents. The 

selection of 90 sample household farmers focused purposefully on all economic level. Rich, 
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intermediate, and poor samples were selected. Moreover, fOllr DA workers, four village leaders, 

two metrological workers, and five religiolls leaders were participated. Economic classification 

was made according to local farmers' economic status. 

3.5 Methods of data analysis and procedures 

Once this data was collected, the next task was to process the co llected data and/or information 

and analyze taking them into account the objectives of the study. The data from questiOlmaire 

were tabulated, organized and analyzed using tables manually and some stati stical software 

(SPSS). Quantitatively, percentages, averages, medians, modes, maximum and minimum values 

was used to show temperature and rainfall variations, crop production characteristics of 

subsistence farmers and their livelihoods; whi le information from interviews, observations and 

focus group discussions was us~d either as an explanatory notes for the results from the 

questionnaire or as the descriptive part of the study. 
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Chapter Four: Result and Discussion 

From critical examination and categorization of the co llected data or information the following 

organizing themes were identified. Demographic characteristics, educational and economic 

status of the respondents, trends of rainfall and temperature variability( late and early offset and 

onset, duration, distribution, late and early cessions of rainfa ll), impacts of variability on crop 

and livestock production, coping and adaptation strategies in the study area. Moreover, farmers' 

perceptions on rainfall vari ability and drought, water sources fo r crop and animal production, 

access to farm land, drought frequency, adaptation capacity of farmers, and soil type were 

discussed. 

4.1 Demographic characteristics of the respondents 

4.1.1Age and sex distribution of the respondents 

In many rural parts of Ethiopia, gender differences are very common facto rs in practicing diverse 

work and sharing responsibility. So, understanding the age and sex characteristics of rural 

household is very vital to inves tigate the impacts of rainfa ll variabi lity on rural livelihood and 

their copying strategies. Li kewise, looking at the sympatheti c dist ribu tion of sex and age in the 

study area contributed a lot to considerate rural household economic, social, and political 

conditions. According to sample respondents interviewed 95 .6% were male headed, while, the 

remaining 4.4 were women. 

This indicates the dominance of male headed household responsibi li ty in outdoor activities. 

Most family heads in the study area were male and meanwhile, according to the tradition in the 

area most fami ly heads are responsible for generating income fo r the ir fami ly members. As a 

result family heads have more responsibility than other famil y members in protecting rainfall 

variability impacts. 

Age distribution in Sedika and surrounding varies from the yo ungest (24 years old) to the oldest 

(80 years old). However, most respondents (90%) fall from 40-60 years old with the continuation 

of frequency disparity from one age group to another. Most aged farmers bother about the 

impacts of rainfall variabil ity and its different adaptation and coping strategies. However, their 

perception varies from farmer to farmer. Old farmers perceive variabil ity as a punishment from 
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God (yegzihaber qUia) due to human evi l practices such as work ing on hol ydays, conflict 

between people, Jules, violati ng the rules of God. 

To see the change in rainfall variability and its impacts on rural live lihood of the study area, 

considering both old and young age fanners is vital. Old age fanners noticed great inter-annual 

and seasonal rainfall variability had been experienced from year to year and season to season. 

Young farmers relati vely did not understand the long term change in temperature and rainfall 

distribution. However, they have some awareness regarding seasonal rainfall variability and its 

impacts on crop and livestock production. 

In rural Arsi, Robe Woreda most women are highly engaged in household activities: in fetching 

water, collecting firewood, looking for chi ldren, cooking food and others. Women have some 

idea about rainfall variabil ity through its adverse impacts on food insecurity, water scarcity, low 

productivity, and low dairy products. Most women waste much of their time; three to four hours 

per day in collecting water for home consumption and watering the cattle. The condition is very 

severe for women during winter season where most males engaged in harvesting crop and local 

ponds and springs become dry and waste more than six hour in searching water. 

4.1.2 Marital status of respondents 
Knowing the marital status of the respondent is very imperative to understand rainfall variability 

and its impacts on rural livelihood because the response, perception, and vulnerabi lity of rural 

farmers to climate change and its impacts vary from farmer to fanner. From the interviewed 

respondents the majority (9 1.1 %) were married , whi le small proportions were single. In addition 

the perception to rainfa ll variability and coping strategies also vari es depend ing on family size of 

the farmers. 

Old age and married farmei's who have large family size relative ly had better perception on 

rainfall variability and its impact than young farmers. This 'is done to the fact that married 

farmers with large family size unders tood the problem of food insecurity and water availability. 

The more perception they have the better coping strategies they develop to overcome the 

challenges. However, farmers considered rainfall variability as a result of punishment from God 

as a consequence of ev il things that human kind has practiced and resource degradation in study 

area. 
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4.1.3 Educational status of r espondents 
Education plays a significant role in creating awareness about cli mate change and develops 

different coping and adajJtion strategies of rainfall variability. The more farmers are educated, 

the better awareness they have about causes of rainfall variabi lity and better adaptation and 

coping strategies. Educa tional status of the respondents varies h om illiterate to secondary 

education. Nearly 43 % of the respondents (42.2%) can read and wri te and 26.7% of them 

completed primary education. 

The remaining 17.8% attended up to secondary education and 13.3% were illiterate. 

Understanding their educational status is vital to know about their perception of rainfall 

variability as well as coping strategies of farmers applied duri ng shortfall and long wet season. 

Those educated farmers have more knowledge about causes of rainfall variability and develop 

better coping strategies than illiterate fanners. Moreover, educated farmers have better awareness 

in developing different adaptation and coping strategies. 

4.1.4 Economical status of respondents 

The economic status of the surveyed respondents for thi s resenrch vari es according to local 

classification; rich (hab/am) , intermediate (mekakelenga) , and poor (daha) based on their 

livestock asset and land; principall y oxen, cow and farm land possession. Farmers who have 

more than two oxen, cows with three and more hectors of farm land were considered as rich, 

while, those farmers having two oxen and two cows and two to three hector of farm land were 

intermediate class farmers. Farmers with no or one ox and cow and less than two hector of farm 

land were considered as poor. The largest proportion which for accounted 60.8% of the 

respondents were rich and middle income group farmers according to local classification of 

economic status. However, the remaining 39.2% of the respondents were poor. 

Table 1 Local economic status classification criteria 

Number oflivestock Rich Mid Poor 

Oxen >2 =2 < I 

Cow >2 =2 "" I 
Sheep >8 =5-7 ",,4 

Land >3 hectare 2 -3 hectare <2 hector 

Source; Field survey, 2010 
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Economically, active and rich farmers have employed better coping and adaptation strategies to 

rainfall variability and its impacts than economically unproductive and poor farmers. In the study 

area, family size influences the vu lnerability of fanners to rain fa ll variability and its impacts; 

such as drought and food insecurity. Most households in the study area had five to seven family 

sizes. However, some faIllilies have more than seven family siz~s . I ligher fami ly size farmers are 

exposed for sever impacts oT rainfall variability. On the other hand, it doesn't mean that small 

family sizes are/were not exposed to the impacts of rainfall variability. 

4.2 Rainfall variability and shortage 

Now days, there is inter-annual and seasonal rainfall variability In Ethiopia (NMSA, 2010). 

Meanwhile, both seasonal and inter-annual rainfall variabi lity exist in the study area and put 

more pressure on rural livelihood and economic activity of the Woreda. The amount of rainfall 

varies from 644.5 111m in 1993 to 1310.5mm in 2001 (WMSA, 20 I 0). However, the mean annual 

rainfall amount was 955.17 mm in the last 19 years (from 1990-2009). 

Similarly, the sample respolJdents also confirmed the condition by informing that, nearly the 

entire respondents (95 .6%) said that there is variabi lity in minCall in the study area. However, 

4.4% sample respondents reported that non occurrences of rainfall variabili ty in the local area. 

According to the majority of the respondents in the study area, Arsi Robe rainfall variability is a 

corrunon occasion anel has become norms. Because of th is reason and nearl y 98% of the 

population is engaging in subsistence agriculture, the impact is very immense in the woreda. 

Accordingly, according to the survey result, larger proportion (53 .3%) of the respondents said 

that there is no shortage of water except abnormal condition of rainfall. For example, in 1993 

there was unusual maximum winter rainfall (3 15.8mm) in Febi'uary which is not common event 

during Belg season. Whi le the duration and intensity of SUlllmer rainfa ll also reaches at its peak 

point in August I 991(386.2mm).The rest (42.2%) of the respondents noti ced rainfall inadequacy 

in some month of the year especially during winter season in the study area. However, 4.4% of 

them have no idea about scarcity rain. 

At the same time, they noticed that irregular and infrequent distribution of rainfall throughout the 

year and within the year is main problem in the area at present than the past time. This indicates 

that more or less there was no rain fa ll shortage in the study area in general, although there is an 
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indication of inadequacy in some degree in some months of the year especially during winter and 

drought season. Most of the observation indicated that the di stribution of rainfall varies from 

year to year and the impacts also vary from season to season in accordance with the duration and 

the intensity of rainfall in the survey area. 

Inter-annual and seasonal rainfall variabi lity became common incidence in Ethiopia (NMSA, 

2009).Consequently, from the total respondents interviewed about long-term rainfall change in 

Robe Worecla; nearl y (98%) believed that they have alertness about long-term mean rainfall 

change. However, the smallest proportions (2.2%) of them repli ed that they have no awareness 

of the long-term change and impacts due to high engagement on non-farming activities. this 

implies that almost all farmers have better awareness abo ut the changing nature of rainfall in the 

study area. 

60% participants of the study area, in Robe Woreda, understood general di sparity in distribution 

of rainfall during winter, summer, and belg season. The rest (24.5% and 15.6%) of the 

respondents reported that there was total increase and absence of rainfall distribution change 

respectively. One common thing in the study area was that there was variation among farmer 

perception about rainfall variability. Metrological data reviled that the general decreasing of 

summer rain and increasing of unusual and winter rain in Robe Woreda from 1996-2001. 

Moreover, metrological data also shows that general increasing tendency of total annual rainfall 

in the area. 

Like many parts of rural Ethiopia, in the study area, subsistence agriculture has a lion's share of 

economy and totally depends on rainfall. Hence, the amount of crops harvested by farmers per 

quintal varies from year to year in accord with rainfall distribution, time, duration and intensity. 

The optimal and timely di stribution of rainfall gives better harvesting of crop and animal 

production. from the total sample respondents nearl y 96% have farm in year (2007/8) and 

harvested good crop prvduct. This year was good year since 1990 -2009 wh ile, 1990, 1993, 

1997, and 2003, 2009 were bad years in the Woreda. 
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The rest 4% of the participmlts reported that they didn 't cultivated in the year (2007/8); however, 

they had noticed the presence of good harvest of crop and lives tock than 2009/10.Hence, there 

was good cultivation and harvesting of crop in 2007/8 in which most farmers on average 

harvested from 20 to 30 quintals of wheat. The most conUllon recent droughts in the Woreda 

were in 1993, and 2003, and prolonged rain in 1997, and 20 10. 

Fig I Year to year annual rainfall variability at Robe Woreda from 1990-2007 
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Source; Adapted by the writer from NMSA 2010 

The distribution, intensity, and duration of rainfall variability are common incidence at present 

time in Robe Woreda, Sedika and its surrounding kebeles. However, inter-alUmal (late or early 

onset and offset, abnormal) rainfall variability is imposing more significant impact on rural 

livelihood Ih ~1l1 seasonal variation. The seasonal distribution, intensity, and duration of rainfall 

are highly deviated from the long term mean and increase the occurrence of some extreme 

circumstances (Flooding, drought, untimed rain). 

For exalllple, in 1997 maximum amount of rainfall was recorded (1315.5mm) and highly 

deviated Ii"OI11 the long term mean. In divergent to this, 1993 was memorized as great drought 

year (644111111) and_shortage of water. Due to this up and down in the year nearly 55% of the 

population was exposed to food insecurity and looking for food AID from different bodies. The 
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general trends of rainfall distribution were varyil;g inter-an nual and seasonal as indicted on the 

fig 1,2and 3. 

In fig 2and 3 the distribution of Belg and kireml rainfall is maximum froml990 to 1995 in 

general. However the monthly distribution of rain fall in belg and kirellli season relatively 

decreasing ii'om 1996-200 I and increased especially during will te l' and outman. From 1990-2001 

maximum (3 15.8mm) winter rain was recorded in February 1993 while, maximum sunm1er rain 

(386.2I11m) was received in August 1991. 

Fig 2 Monthly Rain fall DistJjbulion in Study Area (Sedika) from 1990 -1995 
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Fig 3 Monthly Rain fall Distribution in Study Area (Sedika) from 1996 -2001 
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Based on the data computed from NMSA, 2010 and the quartile analysis method, the distribution 

of rainfall since 1990-2001 indicated more of variable. Hence, the first quartile 888mm is less 

than and far from the mean, 1016.3n1m, while the fourth quartil e (1310.5) is greater than the 

mean. However, the second and the third quartile result indicate near the average. 

Similarly, according to quartile analysis method (Edwards 1979) the annual rainfall data is 

ranked (lowest to highest) and divided into four 25% bands. The analysis of the quartile method 

indicates great deviation from the mean. It is calculated as Qn=nN/4.The definition of quartile 

values and quartile analysis result according to Edwards( 1979),zero is minimum, 1 SI quartile is 

below average,2nd qUaJ1ile is median, 1 SI to 3rd average, greater than 3rd quartile is above average, 

d '1 4th . . . an quar!1 e IS maXIn1Um. 

4.3 Onset, offset, early, and late cessation of summer rain 

4.3.i Onset of summer rain 
In general Ethiopia experienced three main rainy seasons: all year round rain, summer, and belg 

rain. However, inter-annual and seasonal variability of rainfall is a widespread incidence in 

recent time. The onset of summer rain varies from year to year and kebele to kebele in Robe 

Woreda. According to the sample respondents, the largest percentage 80% of the respondents 

confirmed that summer rain starts at the end of June or early July. Here the rainfall accumulated 
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over 3 consecutive days is at least 20 mm and when no dry spell with in the next 30 days exceeds 

7 days (Stewart, 1987). 

The remaining small proportion of the respondents established that mostly the summer rain onset 

on early July though it varies from year to year. Generally the summer rai n onset varies from late 

June to early July in Robe, Woreda. The impact al so varies on crop and li vestock production and 

productivity according to the onset, offset, and, rainfall intensity and amount. When the summer 

rain started on late June, it has optimal di stribution in intensity and amount, Wheat cultivation is 

common than teJJand relatively the number and productivity oflivestock increased. 

When summer rain starts at the middle of June and early July, most farmers cultivate teJJ and 

number of livestock increases. The higher the distribution of rainfall is opt imal in intensity and 

amount, the better the production in teJJ than wheat. For example, in 2009110 there was 

maximum rainfall distribution, duration and intensity and there were more harvesting production 

in teJJ and livestock than wheat production. 

By its very nature teJJ crop has the capacity to resist prolonged and high amount of moisture in 

the soil than other cereal crops like wheat during germination. For example, in 2008/9 there was 

an optimal rainfall distribution in the study area and most fanners 0 11 average harvested from 25-

30 quintal of wheat and from 5 to 10 quintals of teJJper farmer. In divergent to thi s in the harvest 

year 2009/10 rainfall distribution was not optimal and prolonged wet season from June to 

October occurred in the study area. As a result most farmers were cultivating leJJ and got 

relatively better production than wheat. In the same year, farmers were collecting on average 

from 5 to 8 quintal of leJJ and 2 to 3 quintal of wheat per farmers. It is bad year at which low 

production was harvested in the area 

The overall food security conditions in the study area have shown less improvement due to 

unsatisfactory mehir harvest and ongoing belg j'ainfall variability (onset on late may 2011). 

Hence, in the Woreda different kebeles are faced with food insecurity, particularly in Sedika and 

surrounding areas where the mehil' harvest failed. Early onset of rainfall can spoi l sonie crop like 

Maize, Niger, teliba, pea and increase the regeneration and fast growth of grass. Moreover, the 

preparation of farm land becomes difficult for the next harvesting season due to absence of belg 

rainfall. So, if there is no good preparation of farmland and application of different coping 
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strategies to overcome the problem, it would likely become more persistent and the impacts 

become enormous due to absence of belg rain up to late may 20 II. 

Fig 4 Farmers harvesting lejJ on farm land 200911 0 

Source; Field survey 2010 

4.3.2 Offset of the summer rain 
Understanding the onset of summer rain is not the only solution to see the impact but also 

knowing when the summer rain ends have immense impacts on subsistence agriculture. From the 

total household majority of the respondents in the survey area 64.4% replied that summer rainfall 

offset on late September. The rest 35.6% of the respondents noticed that it was offset early 

October. From this point of view and metrological data sources, even though there is a di sparity 

of offset of rain; one can realize that the offset of summer rainfall varies from year to year and 

has huge impact on type of crop production· and number of li vestock. 

When the summer rain extends until October with large amount and intensity and it is difficult 

to cultivate most cereal crops like wheat and barley, rather farlll ers cult ivate and rely on leff, fast 

maturing, and drought resistance crops like chicken bean, and vetch (Cuaya). The fi nal date of 

rains is considered as that date after mid September or early October following with no rain 

occurring over a period of 20 days (Sivakumar, 1988). 
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In 2( I/lC, ihe summer rain started on early July and has extended up to October, and the 

culti . .ttion of crop become diffic ult and nearly 90% of the farmers cultivated leff. Moreover, the 

production of wheat was not common due to prolonged impact of the wet season in the study 

area and from cultivated wheat fanners harvested from one hector only three to four qllintals. In 

good years (2008) most iiu'''1ers harvest twelve to tiiieen quintal of wheat and five to eight 

quin l:t1 of lefJ per hector. 

4.3.3 Late cessation of summer rain 
Respondents have different understandings about the time of summer rainfall late cessation. 

From the total respondents n'!a rly, 69% of them said that there was an increasing oflate onset of 

sumll1er rain. Some 28.9% 'ofthe respondents said that there was a decreasing oflate cessation of 

the SLUnmer rain, while small proportion of (2.2%) understood that the late cessation of summer 

rain is the same. Here fast growth and regeneration of grass and the production of cereals per 

area decrease due to the maximum amount ofwate~ in the soil. 

When farmers were asked about the existence of dry spell, 80% of the respondents witnessed the 

increasing of dry spe ll in wet season, while: 17.8% of the respondents noticed decreasing of dry 

spell in wet season. Still some respondents (2.2%) reported the absence of change in dry spell in 

wet season now and before. When the summer rain late cessation most farmers are forced to 

cultivate fast maturing and drought resistance crops. This may lead to the reduction of most 

staple crops (wheat and lei]) in the area for subsistence or advertise. 

Long period of dry spell between the summer and belg season can cause less crop growth and the 

land preparation becomes diflicult for me,1ir harvest (Feyissa, 2009; Demeke, 20 10).This in turn 

leads to the shortage of drinking water for both human and livestock population. Moreover, 

because of limi tations in product ivity, they had to devote very high proportion of their resources 

to increase agricultural productivity. 

4.4 Impacts of rainfall variability 
Food insecurity is an integral part of poverty in Ethiopia. Rainfall variabi li ty and change is 

projected to reduce yield s of wheat, staple crop ' by 33% (NAPA, 2003).The summer (mehir) 

rainfall variability especially ea rly cessation and late onset has become frequent and great 

challenge in crop production in the study area. It leads to crop failure and poor grass regeneration 
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for cattle, outbreak of disease, and pest that result in loss of crop production. In 2009/10 

prolonged rain during summer decrease (he production of wheat by about 90% in Sedika and its 

sunowldings. Moreover, prolonged dry spell during bel g season led to farther low productivity 

and difficult preparation of land for the next harvest season (20 I 1). 

Almost the entire respondents noticed that they have faced with impacts of rainfall variability at 

different times of the year directly or indirectly. The impacts decrease both crop and livestock 

production. Especially in 1979 and 1984 was unforgettable drought in the study area. The most 

recent drought years were 1990, 1993, 2003, 2006, and 2009, wh ich caused the death of many 

livestock and loss of crop yields. 

Farmers' perception about causes of rainfall variability ranges from punishment from God up to 

poor land management. Accordingly, about 51.1 % of the total respondent considered the 

punislmlent of God as a cause of rainfall variabili ty. Causes of rainfall variability extended 

towar~s depletion of forest (26.7%) and natural resource degradation (20%). Limited proportions 

of the sample respondents (2.2%) were caused by poor land management. Farmers understanding 

about rainfall variability and its adverse impacts vary from household to household. So, creation 

of good awareness about causes of rainfall variability is important to create common sense of 

understanding and employ appropriate coping and adaptation strategies at local level. 

4.5 Rainfall variability and crop production 

Since Ethiopian agriculture is rain fed and subsistence 111 character, the impact of rainfall 

variability in crop production is grand. Accordingly the majority of the respondents, (91.1 %), 

noticed high relationships between rainfall variability and crop production. Small proportion of 

the respondents about (6.6%) said that there was low relationship. Sti ll very small proportion 

(2.2%) of the respondents reported medium relationship between crop production and rainfall 

variability. 

Almost the entire respondents have noticed apparent relationship between crop production and 

rainfall variability. The higher and better distribution of rainfall and lower the rainfall variability 

is the better productivity. Comparing the past and present prodllction in general, 51.1 % of the 

respondents noticed an increasing of production per area si nce the application of technological 

imputes in 1980s. The rest 48.9% of the respondents reported the decreasing of crop production 
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per area since late 1990s. Those farmers applied agricultu ral inputs on their farm land noti ced 

that there was an increasing of production per hector since latc 1970s. While, those who did not 

use inputs noticed that there was reduction of production per hec tor in 2000s than the 1980s 

Current trend in level of hunger is largely determined by the onset of adequate summer rain and 

timely rainfall pattern . Infact, the frequency and severity of drought have increased from time to 

time. Most vulnerable areas have experienced drought on yearl y bas is during the past decades 

(late 1990s). The decl ine ancl erratic nature of rainfall become the norm rather than the 

expectation in many parts of Ethiopia (Tasew, 2004). 

The main reason why crop production increase today as compared with the time before 20 and 

30 years is the resul t of modern agricultural inputs (fertil izers, insecti cide, pesticide, improved 

seeds and professional advice from DAs).In contrary to thi s the failure of crop production at 

present occurred because of climate change especiall y unusual rain and seasonal rainfall 

variability. From the totd respondents Sedika and its surrou ndi ngs 77.8% of them confirmed that 

the decline of crop producti on was caused by unusual rai nfaI 1. 20.2% of the respondents have 

considered soil erosion as the cause fo r loss of crop production. The rest, 2% of the respondents 

have no idea about increasing or decreasing of crop production in the past and present. 

The majority, 66.7% of the local farmers did not use synthetic chemica ls to reduce the impacts of 

rainfall variability on crop and animal production. About 33.3% of the respondents were 

applying different synthetics chemicals to reduce the impac ts of rai nfa ll variability on crop and 

livestock production. The main "eason explained by the local fanners for not using synthetic 

chemicals was its increasing cost and farmers lack of abi li ty to buy duri ng summer season. For 

example "one old farmer inform me that to buy one li ter pesticide for wage he spent from 500-

600 Ethiopian birr" or 29.4-35 .2 USD. So, app lication und buying synthetic chemicals are 

expensive and even someti mes di ffi cu lt to get at a right time. 

Almost all farmers triecl to prac tice crop management to reduce impacts of rain fa ll variability. 

About 60% of the total respondents used both pesticide and insec ticide crop managemen1.40% 

used only pesticide for crop management. Farmers apply diffe rent types of coping strategies in 

the study area. The effect iveness of crop management may vary depend ing on the educational 

status of the respondents and economic capacity. 
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Fanners' access to meteoro logical information is one coping strategy in protecting the impacts of 

rainfall variability on rural li velihood. Nearly 60% of the respondents had access to 

meteorological information via mass media like radio or DAs and from school as announcement 

for students. 40% of them have no access to meteorological information. Access to 

meteorological information creates some sort of differences betwcen farmers. The higher the 

access to the meteorologica l information is the lower to the impacts of rainfall variability and 

vice versa. For example, when farmers have information about unusual rain most farmers work 

in group and harvest within shortest possible time. 

In addition to accesses to metrological information fanners traditionally know and estimated 

roughly the amounts of rainfa ll , onset, offset, and its durat ion, via different mechanisms. 

Accordingly, the maj ority of the respondents, (60%), used the wi nd direction and (40%) used the 

nature of the cloud. Still others traditionally observe the sky to pred ict amount of rain and its 

duration. For example, When wi nd blows from southwest (Wobe river) to east (Seru) they 

expected more rain and long summer. 

Fallners informed that, when there were great impacts of rainfal l va riability, there was no enough 

cmlit in the form of providing food crop and money to overcome the hardship. 80% of the 

respondents informed tha t the absence of-credit ass istance either in the form of food aid or 

money and 20% of the respondents noticed that there was credit assistance when there were 

rainfall variability impacts even though it was not sufficient. Nearly all respondents informed 

that the Woredo agricultural office provides oil, improved crop seeds and credit to the people 

who are living in the drough t affected area. 

However, the distrib ution was not in accordance with the impacts and family size, rather it is 

disu'ibuted evenly f.:Jr al l peoples. For example in 200617 farmers were given only ten KG (hulet 

qucna) of wheat and il liter of ci l for two sllccessive months. A ll fanners who are highly affected 

and not affected by drought share the crop and oil equally which was full of corruption. Even 

according to the focus group discussions, the distribution of improved seed, training on 

adaptation mechanism, ·.vater harvest technique and fertili zers were not distributed free of bias, 

rather kebele workcrs and those who have good personal and close relation to the kebele officials 

gOI better privilege than an ordin'ary farmer. 
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At present, almost all the rural people rely entirely on rain fed agriculture. So; rall1 water 

harvesting is a necessary and not an option in alleviating food cris is in Ethiopia as a whole and in 

the study area in particular. Possible alternatives to attain food security and food self sufficiency ' 

in the country is to maxi mize the use of available rain watcr th rough different harvesting 

techniques including runoff retention, soil moisture conservation etc. This option focuses on 

harvesting and utilizing as much rain water as poss ible to increase production and productivity of 

land. 

Farmers also used different coping strategies to overcome the shortfall of rainfaI1.84.4% of the 

respondents used different coping strategies (group harvest, browning from relative, mortgaging 

their land, sell their last asset, li ke oxen and home equipments, se lling wood, water, etc) to 

reduce the impacts and 15.6% of the respondents have no idea whether they use coping strategies 

or not during rainfall shortage. Accordingly, 37.8% used sowing drought resistance crop when 

there were rainfall shortage. Late sow as well as sow var ied crops in one season and 

intercropping account for 28.9%) and 22.2% of the sample respondents respectively. Others still 

use early sowing and job diversification as means of coping strategies. 

Rain water harvesting is considered as one means of coping strategies for the shortage of rainfall 

for crop and livestock production.RWH involves the harvesting of water directly from rainfall 

using different means. This collected wBter is diverted to various uses from domestic to watering 

livestock, and supplemental irrigation. This method offer fanners the possibility of coping water 

stress thereby reduce risks of crop and livestock failure. 

When farmers face with early crop failure due to maximum rainfall they use a mechanism of re­

sowing, developing canal, and adding fertilizers especially UREA to the crops. In sharp contrast 

to this during the shortage of rain at early stage of cropping time, fanners' use sowing drought 

resistant crop and fast maturing crops like Guaya, and chicken pea. Generally, 84.4% of the 

sample respondents used re-sowing as coping strategies whereas 15.6% of the respondents used 

ferti lizers as coping strategies during maximum rain. 

In any case, farmers used different coping strategies in accordance with their perception and 

choice. Most farmers did not use irrigation to increase production and reduce the impacts. 

Farmers did not use irrigation in the study area mainly duc to the absence of permanent source of 
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water like, river and ponds. However, lack·of capital and information how to use rain water by 

harvesting for crop and livestock production are other factors. 

Farmers used different measures and coping strategies to overcome the challenges. From the 

total sample respondents, 86.7% of the respondents said that they had an idea about what would 

happen in the future. Small proportion of the respondents did not understand what will happen if 

rain stop early in the cropping season. Most farmers expected the ex istence of drought in the 

future because of rainfall failure in the early cropping season of the year. When there is a rainfall 

failure in the early season of the year fa rmers use different coping strategies. Such as re-sowing 

drought resistance crop (44.4% of the respondents), 29% of them used re-sowing fast matured 

crops for the second time. Share for others may vary from 17.8% and 8.8% applying water from 

other sources as coping. 

From the total respondents 88.9% of them said that there was high relationship between coping 

strategies and effectiveness . However, 6.7% and 4.4% of the respondents reported that there 

were medium and low relationship between coping strategies and their effectiveness. Fanners 

also noticed that there were difTerent factors which hold back the practice of coping strategies. 

Such as lack of access to meteorological information, lack of capital, lack of credit, shortage of 

labor, and poor extension service were among the problems mentioned by the fa rmers. 

Most Farmers fe ll in fa ilure of crop yield because of rainlull variab il ity . The most common 

rainfall variability that occurred in the study area roughly in the year 1990, 1993, 1997, 2003, 

and 201O.For example, in 2010, rainfall variability caused at least the loss of 75-80% of the 

wheat crop yield accord ing to focus group discussion. Similarly an old farmer confirmed me the 

seriousness of the problem as fo llow. 

Oh my son seasons are 11.01 as in Ihe pasl. When \ve say there was enough 

rainfall it was not rain and when we say il was nol rain Ihere was rain. The 

farmer tried to explain the adverse impacts of rainfall variability based on his 

tangible examples. 1nthe year 200617 10 quintal of wheat were collectedji-om the 

farm land which is one hector. On the some land in Ihe year 200718 I have 

collected 24 quintal of wheat . However, in 2009110 the/arm land only produce 3 

quintalo/wheat. So, do you think this is normal? 11 \Vas not, a punishment that 
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comes pam God because of OUI' evil things. Any lioll' it is better to waiting 

forgiveness pam God nothing else. 

The majority of the farmers faced food shortage duri ng the yc~r (20 I 0111). However, food 

shortage varies from farmer to farmer, year to year and month to month. For example, most 

farmers faced with food shortage between July and September. Those farmers who have much 

money and crop might be exposed for two months especially between September and October. In 

the study area, the rural livelihood of the people is highly dependent on subsistence agriculture. 

Thus, crop production and livestock rearing are the principal means of rural livelihoods in the 

area. Most farmers have cultivated crop for home consumption and selling for taxation, 

schooling, clothing, medicine, and other social life purposes. 

However, the amount of harvesting varies from year to year depending on rainfall variability. 

When the rainfall is di stributed well in its time, amount, and du ration; the farmers collect on 

average from 20 to 30 quintals per year per farmers. But when there was rainfall variability and 

uneven distribution throughout the year, most farmers collected from 5-10 quintals on average 

and most farmers were exposed to food insecurity. For example, in 2008 there was good rainfall 

distribution throughout the year, and almost (91.1 %) of the fanne rs harvested 20 to 40 quintals 

per farm land on average. But in the next years (200911 0), most farmers harvested from 5 to 8 

quintals per farmers due to the impacts of prolonged summer rai n. 

The farmers' responses regarding their taking aid from the government and non-governmental 

organization vary from farmer to farmer. Accordingly, nearly 76% of the respondents said that 

they have received AID. However, due to small proportion of wheat and oil farmers were not 

considered as received AID.24% of the respondents confi rmed that received of food aid even 

though it was not sati sfactory. Farmers noticed that both those who had crops and those who had 

not crops shared the aid equally without understanding the effects of the drought on fam ily. 

4.6 Rainfall variability and livestock production 

Rainfall variability via season and inter-annual level put morc impacts on livestock production 

and their nwnber. From the total respondents interviewed about their rearing habit of livestock 

nearly 98% of them said that they rear livestock in one or other why fo r subsistence purpose. The 

rest 2.2% were not rearing animals. Tho~e who have enough grazing land rear from 5- 10 cattle 

on average and those who do not have enough grazing land do not rear cattle excluding two or 

43 



one oxen/ox for their agricultural purpose. Most farmers conlinned that there were feed and 

water shortage for their cattle in different years due to rainfal l variability for the last fifteen 

years. 

During the summer season when there is rain most farmers have got enough feed and water for 

their cattle. However, when there is scarcity of rain in contrast to the summer season most 

faImers are exposed for fodder aIld water scarcity for their cattle. To overcome these challenges 

all farmers have used different coping strategies. Sell the cattle during shortage of rain, using 

silage, cactus stem, creeps from the tree, livestock diversification, and use alela as source of food 

in addition to natural grass, and seasonal migration towards neighboring kebele were common. 

Despite these extreme preservation and copying strategies, loss of production and animal 

mOltality increase from time to time 111 Sedika !U1d Sedika burka during the famine years. 

Moreover, productivity of livestock also decreases. For example in the Sedika and its 

surrounding the best milk yield from local cows held by sample household during good year 

(2008) and summer was four letter per day per cow. However, according to recall data, average 

output decrease in to a litter and below per day per cow during the worst of food crisis, with 

large number of cows drying up altogether. In absolute measuring rich household were losses 

more livestock than the poorest during the time of shortfall. However, due to relatively large 

number of cattle rich fanners resist more than poor fanners during the time of adversity. Poorest 

household with few animals took some of the most extreme measures to keep animals alive, and 

were most of the time highly successful in their measures. 
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Fig 5 Hay for cattle during winter season 20 I 0 

Source; Field survey, 2010 

Moreover, some coping strategies put some sort of negative impacts on livestock production. 

When farmers completi ng cultivating their farm land of the year they can start to sell all or some 

oxen, this in turn leads to market saturation and low price of the year. Again when the time of 

land cultivation approaching farmers trying to buy oxen/ox. Which, thi s leads to the increasing of 

cattle price and scarcity of ox in the market. These up and down market price prohibit the 

farmers to have enough assets and bring sustainable development. 

The variations of cattle cost vary from year: to year and season to season. When the respondents 

were interviewed about the cost of cattle, most of' them repl ieclthat there were great differences 

in the cost of cattle between the years and within the year. On the some way the cost of cattle 

now and before is not similar in the local market. However, very small proportion of the sample 

respondents said that there is no much difference in the cost of cattle except decreasing of the 

pmchasing power of money. 
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The majority of the respondents noticed that an increasing or decreasing of the cost of cattle was 

mainly related to rainfall variability. When the summer rain starts on time and there is enough 

natural grass the cost of cattle increase. While, when thcre is scarc ity of rain and shortage of 

natural grass the cost of cattle decease. However, the cost of dairy products increases at local 

market. Moreover the local market can playa vital role in increasing or decreasing the cost of 

cattle. When the cattle come from Bale their cost in a single market decrease and if not it is 

increasing all the time. 

When the respondents were asked about their cattle number and their producti vity whether it was 

increasing or decreasing because of rainfall variabili ty, most fanners reported that there was a 

relationship between the number of cattle, productivity, and rainfall variability. Accordingly, 

62.2% of the respondents said that their cattle number was decreasing because of rainfall 

variability especially at a time drought. The optimum distribution of ra infall throughout the year 

indicates leads to large number of cattle number by providing enough natural grass and water for 

cattle. In contrast to thi s 37.85 of the respondents noticed that there is not relationship between 

the numbers of cattle, productivity and rainfall variability rather cmploying different coping and 

adaptation strategies were the factor. 

When the respondents were asked about .the source of food fo r their cattle they mentioned 

different sources. For, almost half of the respondents (61 .1 %), their source of food for their 

livestock are entirely natural grass. Others use silage (27.8%), art ificial grass (8.9%), and 

industrial output (2.2%). However, all sources are directly or indirectly affected by rainfall 

variability. 

When there is no rain there is no enough natural grass, ani fici al grass and silage even though the 

impact was not much in ind ustrial outputs. The effectiveness of the coping strategies depends on 

farmers' awareness and level of economic development. This means, which are rich and 

educated farmers, can use diverse coping strategies than the poor and illiterate. In general 

different farmers applied adaptation and coping strategies to overcome the impacts of rainfall 

variability. Most common adaptation strategies are se lling the catt le during winter season, rain 

water harvesting, and seasonal migration with cattle, sending the catt le to the relatives, co llecting 

silage and fodder and buying by product of oil seeds. 
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4.7 Temperature change and variability in Robe Woreda 

Temperature distribution becomes erratic from season to season in the survey area. As nearl y 

(95.6%) of the respondents renowned, there is long term temperature increase in the study area. 

The remaining small percentage (4.4%) of the responden ts explai ned the absence of long-term 

temperature change or they had no idea abo ut it. Metrologica l datu also confirm that deviation of 

temperature from the long term average. Different crops need an optimum, upper and lower limit 

temperature to grow and produce more yields. However, when the temperature deviated from the 

normal and decreases the soil moisture crops start to wilt and finally become dry. To overcome 

the impacts of temperature in the study area, fanners were using diffe rent coping strategies. 

Planting trees to conserving soi l and water, increase soil moisture, decreasing evaporation and 

evapo-transpirations, sowing drought resistant crops at local leve l was done by fanners to 

overcome water sh0l1age for germination and growth of crops. 

Fig 6 Year to year, variabili ty of annual maximum temperature di stribution in Robe Woreda 

1990-2009 expressed in temperature difference 
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Sourcc; Adapted by the writcl' from WMSA 2010 

According to the survey, the respondents have different perceptions about the current 

temperature change, However, the largest proportion of the respondents (88.9%) believed an 
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increase of average and daily temperature as well as dail y liattern which is very high in the 

winter season than summer. Small proportion of the respondents (6.7% and 4.4%) noticed that 

there is no much temperature increase or decrease and have no idea abo ut it whether it increase 

or decrease respectively. Fanners' percepdon about temperature increases or decreases varies 

according to their educational level and exposure to mass media. The existence of long·term 

temperature change in the study area is also indicated by Woreda station report on 2010. 

Fig; 7 Year to year vari ability and trend of alUlual minimum temperature in Robe Woreda 1990· 

2009 
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4.8 Survey on farmers access to farm land 
Access to land for farmers varies from fanner to farmer at the local level depending on the 

farmer age and their background. Hence, this is very vital in order to know the degree of rainfa ll 

variability and its impact on crop and li vestock production. From the tota l respondents about half 

of them certified as they farm their own land. They are followed by 42.2% in which the source of 

their land is share cropping land from others and mortgaging land. The rest of the respondents 

fall under purchase of land for crop production 
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Those farmers, who have owned their land, relatively lower risk to impacts of rainfall variabil ity 

since they use more adaptation and coping strategies. Those farmers who have not thei r own land 

and shared from others exposed to rainfall variabil ity impac ts and use copi ng strategies than 

adaptation. Less interest to use adaptation strategies is the result of lack of time and their own 

land to practice adaptation strategies for a long time. 

4.9 Farmers perception meaning of rainfall variability and drought 

Different farmers have different perception about inter annual and seasonal rainfall variab ility 

and its impacts. Accordingly, nearly 96% of the respondents recogni zed that there was much 

inter-annual rainfall variabil ity. The other 2.2% have understood the absence of rainfall 

variability while the remaining 2.2% had no idea about it. The seasonal rainfa ll variability does 

not significantly deviate from the long term mean, rather inter-annual rain fa ll variability is highly 

deviating from the mean and affects the rural livel ihoods. The more the amounts of rainfall 

deviation from the long term mean the higher food insecurity. 

Nearly 66.7% of the respondents reported that an increasing of late onse t and 28 .9% decreasing 

onset of rainfall. The delay of onset of thi s mehir rain spoilthc germination of dry planted crops 

likes barely, maize, and oil seeds. According the information d isclosed from focus group 

discussion, for example, in 200617 harvest season there was a loss of 20-30 % of the production 

due to late onset of rain. The rest 4.4% of the respondents had no idea about rainfall variability in 

the study area. Similarly, about 76% of the respondents have an idea of decreasing of earl y 

cessation of sununer rainfal l. 

The rest of the respondents (24.4%) recognized an increasing of early cessation of summer 

rainfall. Early cessation of rainfall accompanying scarcity of water resulted the reducing of the 

productivity of most cereals, lack of maturation of natural grass 3ndlack of foelele r for cattle. 

As research revealed farmers have mi idea about the onset, earl y or late cessation of summer 

rainfall. Most of the respondents (60%) of them have an idea about decreasing of the earl y onset 

of sunm1er rain fall and 37.8% of them understood an increasing of the time of early onset of 

summer rainfall. Very small proportion of the respondents (2 .2%) reported the absence of 

changes on the early onset of sununer rain. 
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Early onset and offset as well as early cessation decrease the productivity of crops and livestock 

by exposing them to disease and pests. When interviewed about rainfall variability in relation to 

the impacts of seasonal variation in rainfall 84.4% of the respondents reported that the impact is 

more common in the Mehir season of the year. Here, the impact of rainfall variability does not 

exist only in Mehir season but also in belg season though it is not common as of kireml rain. 

From the total sample respondents, 15.6% of them said that the rainfall variabi li ty is more 

common in belg than l17ehir season. Since almost all of the entire farmers in the Robe Woreda are 

Mehir harvesters the impact is more series in summer season both in crop and livestock 

production than in Belg. 

4.9.1 Farmers' perception the meaning of drought 
Understanding framers perception about the meaning of drought vanes according to their 

educational status and access to mass media. Although drought is a normal featu re of climate and 

almost occurring 'in all parts of the planet earth, its appearance varies from region to region . It is 

too difficult to put one central definition for drought since it depends on regions, and disciplinary 

perspectives. In general sense, drought originates from the scarcity of rain for a long period of 

time, which also results in shortage of water 

Similarly, from the total respondents who were interviewed abo ut their understanding about 

drought, most of the sample respondents have clear understand ing that drought means there is no 

rain. While 22.2% and 11 .1 % have understood the meaning of drought as shortage of rain during 

the time of germination and late onset and early offset respectively. So, generally speaking, all 

farmers have understanding about drought even though they have perceived it differently. 

Drought in Arsi" Robe Woreda has direct impacts on crop and livestock production. That is, 

strong relationship between increasing orland decreasing producti vity and rainfall intensity, 

distribution, and duration since almost all of the entire population is dependent on rain fed 

agriculture. For example, in the year 1972 more than 75% of livestock productions were lost due 

to the prolonged dry spell season in Arsi Robe. 

4.9.2 Dronght frequency 
The frequency of drought in Ethiopia is increasing from time to time since 1500 AD up to and it 

may continue in the swift manner unless immediate action should be taken. From the sample 
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respondents who were interviewed about drought frequency 98% of them sa id that there was a 

change in drought frequency. However, small proportions of the respondents reported that there 

was no change of drought frequency. Similarly, when they interviewed about increasing or 

decreasing of drought, frequency about 91.1 % of the respondent respond that there was an 

increasing of drought frequency in the study area. The two most well known droughts in the 

study area were the year 1979 and 1984~ The three most recent drough t in the study area 

occwTed in 2002/3, 2006/7, 2009/ 10 harvest season. 

However, the remaining 8.9% of the respondents. said that there was a decreasing of drought in 

the study area. From the respondents survey one can easily understand that the frequency of 

drought increase from year to year. The area has suffe red from frequent famines in the past and 

continues to face drought and shortage of food on continues basis . Appea l for food aid is a 

common occurrence. Thus, although the provision of food aid and emergency medical care has 

saved many lives, the root causes of vulnerability have not been addressed and the problem has 

continued to persist. Chronic food vulnerability is assoc iuted with envi .ron mentul challenges like 

rapid population growth, climate chunge, rainfa ll vuriabil ity und temperature change which are 

difficult to reverse easily. 

4.9.3 Water souI'ce fOl' their fa l'm land 

Most farmers used rain water as main source of water for crop and livestock production. Nearly 

92% of the respondents are entirely dependent on rain water. Other 8% of the respondents used 

water from other sources in the form of irrigation from underground and artificial ponds. One 

can easily understands that from thi s almost all the fa nners dependent on rainfall water fo r their 

agricultural activities even though very limited fa rmers used irrigation water from other sources. 

To bring changes and sustainable development for the increasing population working with 

farmers at grass root at rain water harvesting is vital. 

Crop requires and transfer massive amounts of water for their entire development systems and 

activity. This makes water the major limiting facto r for agri culturul production in tropical area. 

Depending on the crop, the location and efficiency level, producing one tone of cereal requires 

between 2500 and 4000 tons of water (Webb, 1994). Since one tones of cereal covers the unnual 

consumption of about eight persons on an average. 
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Different farmers have different perceptions regarding the amount of rainfall for their farm 

activities. Accordingly, from the sample respondents who were interv iewed for about existence 

of enough rainfall for thei r farming purpose, nearly 91.1 of the respondents said that there is no 

enough rainfall at right time for their farming purposes. The rest 8.9% noticed that there is 

enough rainfall for their farming purpose even though it varies from year to year. Data from 

National Meteorological Service Agency indicate that there is rainfall variability or uneven 

distribution and unusual rainfall (NMAS, 2009). 

4.9.4 Survey about farmers soil type 
o 

Knowing and understanding about soil type and its fertility is very important to see the total 

impacts on crop 'and livestock production. Accordingly, from the total respondents who were 

interviewed about soi l type, nearly 98 % of the respondents repli ed that their soi l color is black 

(Merere) while, the remaining of the participants noticed that there is brown (Daro) so il color in 

their farm land. 

When asked about an advantage and disadvantage of soil color and characters in crop production 

they noticed that, during the rainy season and prolonged rain duration and long summer time, 

brown soils have more advantages than black soil in increasi ilg water infiltration capacity and 

easy cultivation. However, with shortage of rainfall , black soi l have great advantageous than 

brown soil since it saves soil moisture. This is because brown soi l has great filtration capacity 

than black soi l. In contrary black so il has great water holding capac ity than brown so il and it's 

not more productive in rainy seasons of the year. During drought season, shortage of rain, black 

soil becomes cracking and difficult to cultivate and produce more production. 

In addition to soil type and rainfall variability, knowing and understanding the degree of fert ility 

of soil contributes a lot, in adopting coping strategies and adaptat ion mechanisms. With regard to 

this, accordingly, from the respondent's interview 71.1 % of them sa id that their soi l fertility 

status was relatively moderate. Also from the sample respondents about 24% noticed that the soil 

status of their farm land was poor, while, the rest 4.4% of them respondents said that their soil 

status is fertile. From the total sample of respondents who were interviewed about their relief 

type of their farm land, nearly, 73.3% of them thought that thei r farm land were plaitl and only 

22% of them noticed that their farm land ' were moderate. However, small proportions of the 
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respondents said them their land is sloppy. From the three types of relief, sloppy farm lands are 

highly exposed for rainfall variability impacts than plain and moderate relief types due to 

exposure for high soil erosion and runoff at a ti me prolonged rainy season. 

4.9.5 Water source fOI" agricultural purpose 

Both rain and irrigation water has the potential and actual sources to prod uce more food per unit 

area of farm land. Though rain fed agriculture is practiced by many poor fann ers in Robe 

Woreda, farmers are highly affected by erratic and inadequate naturc of rai n. To overcome food 

insecurity, increasing yields from rai n fed and irrigation types of agricu lture is must. For the 

application of irrigational agriculture, the use of permanent water source is mandatory and not 

optional. So, looking the existence of permanent water source in the study area is very vital to 

decide whether the farmers are using irrigation for agricul ture or not. 

Thus, from the respondents' point of view, abo ut the majority 87% have no permanent water 

source for their agricultural purpose. The j'emaining 13% of the respondents noticed that they 

have temporary water source for their agricultural function. Here, since there is no permanent 

water source and rivers for their agricultural activity, farmers shou ld develop the habit of water 

harvesting and developing artificial lakes. 

From the total respondents, about 97% of them said that they could not use permanent water 

source for irrigation purpose. However, vcry limited respondents have used harvested rain water 

as source of irrigation. From their use, here it can understand that majority of the respondents 

have no permanent water source for their icrigation purpose. Moreove r, because of the absence of 

pererU1ial rivers in the study area, the farmers lack experi ence in harvesti ng rain water. Increas ing 

farmers ' awareness about water harvesting system and developing private or community level 

pond should be taken as the source of so lution to reduce rainfall variability impacts. 

4.9.6 Inputs to reduce the impacts of rainfall variability 
Recently the application of different types of coping and adapt ion strategies to reduce the impact 

of rainfa ll variability has become comI11on acti vi ty in Ethiopia. Like many coping strategies, 

farmers also using agricultural inputs to reduce the impacts of rainfal l va riability. 
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From the total sample respondents, 57.8% of them said that thcy used agricultural inputs as 

coping strategies. Most farmers have the habit of using UREA ferti li zers, pesticides, and 

insecticide during bad harvesting season, maximum and high intcnsity of rainfall, while, the 

remaining 42.2% of the respondents reported that they were not in a position to use agricultural 

inputs for reducing the impact of rainfall variabil ity . 

Due to high cost of these agricultural inputs most farmers were not ready for applying of these 

inputs. The cost of insecticide, pesticide and fertilizer is very expensive when compared to the 

past 20 years . Moreover, the entire respondents have used fertili zers for cereals like wheat and 

teff than other types of crops. However, it is not counterfeit that some farmers have used 

fertilizers for vegetables, bean, pea, and oil seeds in some extent. Farmers' application of 

compost and cultivation system to reduce the scarcity of rainfall and its variabi li ty is the long 

term experience in the study area practiced by many farmers. 

The application of fertili zer for crop production especially for cereals is very common in all 

areas of our country. However, the applications of fertilizers vary from region to region and 

person to person in accordance with their economy and educational status as well as their 

awareness about the importance offertilizer. Accord ing to the sample of respondents interviewed 

in the study area, the starting time of application of fert ilizers vary based on age and their 

awareness. The respondents application of fertili zers varies from five to twenty years.33.3% of 

the respondents replied that they have been used fertilizers for fifteen years, while, 26.7% of the 

respondents have used ferti lizers for ten years . The remaining 24.4% and 15.6% were using 

fertilizers for twenty and five years respectively. 

4.9.7 Adaptive capacity of crops 
Passionate about common crops and their character in the study area contributes much to its 

productivity. Rainfall variability and its impact on crop production vary from crop to crop. The 

respondents' survey indicates that two most common cereal crops such as teff and wheat are 

highly cultivated in the area for home consumption. However, oil seeds, maize, pea, are other 

crops cultivated in small amount for sel l. The share of these two crops varies from year to year 

based on the duration and intensity of rainfall in the area. For example, the share of these two 

crops in the year 2009/1 0 was 95.6% and 4.4% fo r tefland wheat respective ly. However, almost 

the inverse was true for these figures in the year 2008/9 . 
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4.9.8 Coping strategies for water shortage 
Coping and adaptation strategies which are practiced in the area can be classified in to three. 

These are: diversification (petty trading, daily working, selling cattle, take food and money from 

relative), intensification (using technological inputs, fertili zers, and improved seeds), and 

seasonal and permanent migration (remittance). Recentl y almost the entire rural population of 

Ethiopia relies on rain fed agriculture (i.e. for crop and livestock production) .So, to increase crop 

and livestock productivity as well as to ensure food securi ty, rain wa ter harvesting is must and it 

is not an option in alleviating food crises in the country. 

Promising alternatives to attain food security and food self sufric iency in the country is the aim 

of the goverrmlent. Maximizing the use of available rain water via harvesting techniques 

including artificial ponds, fl ood water diversion, on farm runoff retention, soil moisture 

conservation, and improving in the storage. structure are the ways to increase crop productivity. 

For livestock production, seasonal migration, reduce number of cattle, diversification, focus on 

quality harvesting silage, hay, and using alela and fagllio during scarcity of natural grass are 

some of coping strategies. 

All these strategies and options focuses on harvesting and using as much rain water as possible 

and making maximum use of it in order to increase production and productivity.RWH storage 

system offers the fanners a possibility of coping water stress thereby reducing ri sks of crop 

failures. Small storage systems espec ially plarmed, designed and constructed for livestock water 

supply are needed at many places. It has been widely noticed that a large part of the required 

increase in food production for the future fast growing population will come from irrigated 

agriculture. 

This conunon argument that the higher output is predictable [rol11 encouraging areas for more 

productivity which include irrigation agriculture, and that thi s output can be achieved at 

reasonably lower food prices which are of course in the attention of both urban and rural 

consumers. Rain water harvesting for crop and livestock production is considered as principal 

coping strategies in most rural livel ihood. Knowing and tolerating the impact of rainfall 

variability is not enough solution for increasing crop producti on and food security in rural 

Ethiopia. Rather it is very important to use different copying strategies to reduce the impact of 
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rainfall variability during shortfall of rain. Here, in the study area, farmers are using different 

adapting and coping strategies. 

Accordingly, nearly 69% of the sample respondents have used livelihood intensification 

mechanisms, and cultivating drought resistant crops to overcome the challenges. Some of the 

respondents (26.5%) were using cultivating short maturing crops and 4.4% of them were lising 

late sowing and early sowing respectively. Rain wate r harvesting fo r crop and livestock 

production, seasonal migration, selling the cattle during bad year, giving some cattle to relatives, 

hay and ground water collecting are among other strategies. But thi s does not mean that these are 

the only coping and adaptive strategies, but the maj or one. 

Fig. 8 Drought resistance crops in the study 

area 

Source: Field SUI'vey, 2010 

',' 
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Chapter Five: Summary, Conclusion and Recommendations 

5.1 Summary 
This paper attempts to spot the impacts of rainfall variability on rural livelihoods, crop and 

livestock production as well as recommends the coping strategies based on community based 

indigenous knowledge approach in Robe Woreda, Arsi. The present inter- annual and seasonal 

rainfall variabi lity and adverse impacts produce more pressure in rural li velihood of Arsi by 

posing problems of water scarcity, low productivity, and food insecurity. Thi s incidence has 

become more famili ar in different corner of the Woreda and its intensi ty is increasing from time 

to time. 

The adverse impact is more seri ous in the study area particu larl y in climate sensitive sectors. In 

the woreda subsistence agricu lture is practiced nearly by tota l population. However, most 

farmers lead ing hand to mouth li fe. Here in the study area, absence of rain for one year means 

any food in the next year. Studying about rainfall variability impacts on crop and livestock 

production has direct relationship sustainable development and improving the li ves of rural 

people. Currently different adaptation and coping strategies are tradit ionall y employed to reduce 

the impacts. 

However, these coping strategies wen:! not more successful and cven have some negati ve impact 

on the long run. For example, most farmers have used se lling cattle as coping strategies during 

the time of adversity, and they misuse the money without plan and accumulating asset become 

difficult which means there is no saving and has negati ve impact on sustainable development. 

This condition also leads to market saturation during sell ing time and scarcity during buying 

cattle for agricultural acti vity. So, creating awareness to fanners how to save their money when 

they sell their cattle is vital. 

Understanding the complexities of rainfall distribution, intens ity, and variability is the major 

elements in employing different adaptation and coping strateg ies. Improving crop production via 

agricultural policy planning and deci sion making is the main solution to solve problem of low 

productivity. It is not much difficult to understand the role of rainfall in subsistence crop and 

livestock production. It is one of the single most signi fican t facto rs affecting the sustainability of 

rural livelihood. 
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The objectives of thi s research was to see the impacts of rainj~dl variability on rural livelihood, 

crop and livestock productions, farmer ' s perception on rainfall variability, and coping and 

adaptation strategies employed by local farmers. To achieve the designed objectives, the 

researcher employed both qualitative and. quantitative methods (quarti le methods).Data was 

gathered via focus group discussion, key informants interview, questiOlmaire, and field 

observation. In addition to these, secondary data was collected from mass media, magazines, 

thesis, and data from NMSA. 

The study showed that there was rainfall variability in the study area during summer and belg 

seasons. However, the variability and impacts were more serious during the mehir season and 

inter-annual than belg and seasonal variability respectively. Since almost the entire population in 

the study area dependents on mehir harvest, the impact of rainfall variability becomes more 

serious at this time. 

Here, the generated data clearly supports the application of many adaptation and copll1g 

strategies employed, confirmed by local farmers without the support of scientific innovation 

which affects the sustainability of rural livelihood development. The policy makers should 

consider an indigenous knowledge to bring change at all. Positive relationship between policy 

makers, developers, and practitioners at grass root level leads to secured food sustainability by 

reducing the impacts. 

To improving the rural poor in every aspect i. e. socially, economically, politically and reducing 

the impacts of rainfall variability and increasing food security are not a one party's 

responsibilities. So, working with the society at threshold level is highly expected from the 

concerned bodies. Community based training programs should be developed by the regional and 

local government. The entire community should practice the indigenous knowledge at all levels. 

Thus, rich and poor, educated and illiterate farmers to increase both economical and political self 

efficiency at the local area may give change at regional and national level as a whole. 

In the study area, educational status, economic condition, and fam ily size play significant role in 

the perception of rainfall variability, adverse impact, and developing adaptation and coping 

strategies. The more educated and the more economically strong farmers have relatively the 

capacity to overcome shortfall than those farmers who were not educated and low economic 
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status. The main thing here is that perception of people has about rainfall variability and its 

impacts which highly vary from farmer to farmer. 

Generally, the entire farmers employed three types of copying strategies: intensification, 

diversification of livelihood, and migration (temporary and permanent migration). In the study 

area, farmers tried to intensify their livelihood via, using · technological inputs (fertilizers, 

insecticide, pesticide, improved seeds), diversification of livelihood (local petty trading, dai ly 

working, wood selling, cropping vegetables and etc), seasonal migration for a short period of 

time (migrate from rural to urban, nearby ·area for working purpose, relatives), and migration 

(sending children to Middle East countries, Addis Ababa, and Adama). 

5.2 Conclusion 
In different areas of Arsi Robe Woreda, there is pronounced seasonal and inter-annual rainfall 

variabi lity. The patterns of rainfall distribution are influenced by seasonal migration of the sun, 

south and north of the equator, and wind pressure patterns. The annual rainfall, the long-term 

mean and the general rainfall trend in Robe Woreda in the period from 1990 to 2007 are plotted 

in Figure I. The aJlliual rainfall in Sedika and surrounding area vari es considerably from year to 

year, and season to season. A very common characteristic in the area from 1990 to 200 I, the 

mean annual rainfall was 1016.3 mm. The lowest annual ruinlrlil of 839.2 mm was recorded in 

2000 while the highest annual rainfall in the past 18 years was 1310.5 mm, received in 1993 . 

This seasonal and inter-annual rainfall variabi lity creates great impacts on rural livelihood, 

paJ·ticularly on crop and livestock production. For the local farmers, determining early offset and 

onset or late offset and onset of summer and belg rain determine their productivity. Knowing this 

helps the faJ'mers to give emphasis on different coping and adaptation strategies, preparation of 

different crop groups, inputs, land preparation, tillage practice and others in accordance with the 

level aJld intensity of rainfall variability. 

Traditional farmers in Arsi Zone Robe rVoreda are aware of the impacts of rainfall variability on 

crop and livestock production. However, with this dynamic world, they could not go with rainfall 

variability .The relationship between onset and offset dates, duration, intensity, agI'o climatic 

indices, water stress and overall stress as well as crop yields has been sat isfactory. 
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Late onset of rain reduces yield regardless of fert ili zation , and so i I ferti lity levels. Although some 

farmers in the region are well aware of the implications of latc onset and do respond to it with 

some measw-es to insure survi val level production, they may be less aware of the good 

implications of an early onset of rains and how they might benefit from increased input levels 

and other measures in these years. The information generated from the present study shows that 

famlers might, for example, better profit from increased inputs levels in early onset years and 

that could mean improving subsistence level production to economic level production. 

As a result of rainfall variabil ity in the study site, Robe Woreda, Sedika and its surroundings, 

high population of household had been highly food insecure in the last 20 years and had, 

therefore, become relief looker and receipts in 2003 harvest season. Moreover, in 200911 0 

harvest season food insecurity and needing aid was occurred. 

Households tried copying with thi s impact by using different strategies like se lling cattle, wood, 

renting some of their land, intercropping, diversification, migra ting for work, buying and borrow 

cereal crops from other areas or from traders. Since 1990s, the area had even sustained crop 

failure due to rainfall variability or untimely rain , flooding, and pests. The average number of 

livestock and productivity per farmers has also decreased h om time to time due to lack of 

grazing land and fodder in the study area. 

Since the agricultural production that generates income for household is inadequate, many 

farmers are participating other supplementary non farming activities; like se lling wood, water, 

poultry, grass, hay, seasonal migration and daily work to overcome their persistent food and cash 

deficit for taxation and schooling. No n-farming activities have a share of 30-35% of their income 

especially during bad years. 

"'~5II~!t ;:(~IH'·tIt 
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5.3 Recommendations 
Rural development activities in poverty reduction and increasing product ivity like, rain water 

harvesting, supply improved seeds, agricul tural in puts are conductcd by the government in Arsi 

Zone, Robe Woreda in general and in the research area in particu lar. However, these conditions 

were not much satisfactory and farmers are building different traditional coping and adaptation 

strategies to overcome the adversity even though it was not more successful. Hence; the 

alternative should be improving the situat ions by provid ing cred it and micro enterprises which 

enables the farmers to have assets like; oxen, agricultural inputs, and improved seeds during 

shortfall time. For example, when the cred it is not suffi cient farmers are forced to sale their ox to 

pay the loans and become short of food and cash due to productivity fa ilure and absence of 

credit. Tllis is done by government and non-government organization as well as local 

organizations such as /queb and IdeI'. 

Intensification and livelihood diversification should be given more attention to reduce the 

impacts of rainfall variabi lity and increase productivity, via agricultural inputs, livelihood 

diversification, intercropping, livestock diversification , aforstation program, and remittance. 

Fanners and local government bodies are responsible for thi s purpose. Even though remittance is 

considered as adaptation and coping strategy it has negative impacts in the long run. This is 

because, children may drop out of school <\lid in the future skilled man power and unemployment 

will become the serious issue. 

Collecting hay, silage, and developing artificial ponds to harvest the summer rall1 helps to 

increase both the quality and quantity of crop and li vestock in the study area than selling the 

cattle during the time of adversity. Farmers' perception towards the cause of rainfall variabili ty 

should improve through education and awareness creation by the government and local religious 

leaders. Here, much is expec ted from Agricultural Development Agent workers and priests in the 

study area. When farmers got awareness about the causes of rainftlll variability, they have the 

capacity to develop and appreciate coping and adaptation strategi es to overcome the hardship. 
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Appendix 

Deal'Respondcnts 

The aim of this questionn aire is to find out the impact of Rainfa ll Va ri abi lity on Ru ral Live li hood in Arsi 

Zone Robe Woreda, Sedika and surrounding kebeles and to suggest poss ib le recommendation .Please, 

your information wil l be kept certain ly confidential and hence expect you to complete the information 

honestly. ) 
I. Demographic Characteristic of Study Area 

1. Dale of questionnaire Co ll ected _______ 2. Kebele Name ________ _ 

3. Coli name __________ 4. Name ofhousehold ______ _ 

5. Sex I.Male 2 .Female 6. Age ___ _ 

7. Marital status I. Single 2.Marri ed 3.Divorce 4. Windoed 5.Ncver Ma rried 

8. Educational status I. Ill iterate 2. Read and write 3. Primary education 4.Secondary education 

5.Specialization 

9. Number of Permanent Households 1 Male. ____ _ 2 Females_---, __ 

II Questions Related to Rainfall Variability 011 Crop Production 

I. When the summer rain starts? 

2. When the summer ra in ends? 

3.Is there seasonal and inter annual variat ion of rainfall? I. Yes 2.No 

4. Is there rainfall shortage? 

5. What are the most common crops in your kebele? Why? 

6. Have you recogni zed any long term changes in mean temperature ovcr the last fifteen years? 

7. What happen to the current average temperature of your kebele? 

1. Increase 2.Decrease 3.No change, 4. I do not know, 



'.' 
8. Have yo u seen any long term changes in the mean rainfall over th e last two decade? I. Yes 2. No 

9. If you say yes, for question no "8" how do you characteri zed? I. Increase, 2.Decrease, 3. No change 

10. Do you farm during the last farming season? I. Yes 2.No 

11. Your access to land for farm ing practice is I. Farmed own land 2. Share cropped and Rented land 

3. Free access to some ones land 4. Share crop out of land 5. Purchased land 

12. What is the major water source for your fa ming system? A. Irrigation B. Rain 

13. Would yo u tell me about you r farm land soi l type? 

Type Ferti lity status Relative ly relief 

I. Black 4 Poor 7. Plain 

2. Red s.Moderate 8. Moderate 

3. Brown 6. Fertile 9.Sloping 

14. Do you get enough rain throughout the year for farming purpose? I. Yes 2.No 

15. If your answers for question number " 14" is 11 0, what are the llleclHln isms that you applied to 

overcome the problem? I. Water harvest 2. Using rivers 3.Cu ltivate drought res istance crop 4.0thers 

specify _________ _ 

16. Do yo u have permanent water source? 1. Yes 2. No 

17. Do you use permanent water source to irrigate your crop land? I. Yes 2. No 3.1fnot why? 

Specify _____ _ 

18. Do you use agricultural in puts to red uce impact of rain fall variability? I. Yes 2.No 

19. For what type of crop you use fert ilizers? I. Cerea ls 2. Corree 3.Vegtables 

4. Chat s.Pul ses 6.0ther; specify ________ _ 

20. For how many years you use fe rtili zers? I. Five 2.Ten 3.fifften 4.Twent s.more 



2 1. Have you noticed change in the frequ ency of drought over the last fiftcc n year? I. Yes 2.No 

22 . If you say yes for no, "2 1" how do you characterized? I. Increase 2. Decrease 3. No change 

23. How do you see drought? I. Late onset and early offset, 2. No rainnlll, 3.shortage of rainfal l, 

4 . Other specify __________________ _ 

24. Have you recogni zed any long term changes in rainfa ll variability such as I ~te onset, early cessation, 

heavy rai n, extended dry peri od, over the last fifteen years? I. Yes 2.No 

25. How do you recogni ze the change in the last 15 years? 

Change Increase Decrease No chan ge 

Late onset 

Early cessat ion 

Early onset 

Late cessation 

Extended dry spell in wet season 

26. Have you ever faced any rainfall variabi lity impact in your lifetilll c? I. Yes 2.No. 

27. If you say yes for Qs Ill llll ber "26"Pl easc identify the year that you faced rai nfa ll variability and 

ment ion the impact on you crop and li vestock production? 

--



28. Which climatic variabil ity has become a cha llenge on you r li ve lihood? rut them in order based on 

degree of severity of its impacts from the highest to the lowest? 

Climatic varillbility ra nl{ 

Drought 

Late onset 

Early cessation 

Early onset 

Late cessation 

Extended duri ng wet season 

Heavy rain 

Unusual rain during harvesti ng season 

Frost, flood, others 

29. In which season rainfall is more unrel iable? I. Ma in rainy season (lIIehil') 2. Sma ll rainy season (be/g) 

30. How do you thin k the cause of rainfall variability? 

I. Punishments from supern atura l force 2. Resource degradation 

3. Dep letion of fo rest 4. Poor land management 5. Others spec ify _____ _ 

31. Did you notice the severe drought years in your kebele? Please, mention the year ___ _ 

32. Have you faced problems in land preparat ion due to lack of rain or Ill uch rain? Please mention the 

years and explain the conditions? 



33. Would you estimate your crop and li vestock production annua l earni ngs during no rainfall va riab il ity 

in the year? 

Income source Estimate value 

Crop production 

Livestock production 

Non-farm activities 

Total 

34. Would you tell me an average annual crop production of every five years? 

Type of crops Yield iu quintal 1995 2000 2005 2010 

Teff 

Wheat 

Beans 

35. How did you rate the relation between ra infall variability and crop produc tion? I. Low 2.Medium 

3.High 

36. How did you compare th e past and recent years of crop producti on? I. Increase 2.Decrease. 

37. If your answer is decrease for Qs, No, "36"what is the major cause of that? 

I. Climate change 2.So il eros ion 3.Land degradati on 4.0vergrazing 

III. Questions Related to Rainfa ll Va rialJility Impacts on Livestock Production 

I. Do you rear livestock? I. Yes 2. No 

2. How many of cattl e do YOli have? I. Cow_· 2. 0x_3 . Goat _ _ 4.sheep_others spec ify __ 

3. Have you ever faced with shortage of li vestoc~ fodder over the last 15 years? I. Yes 2. No 



4. If, you say yes for Qs No, 3 how you cope up such problems? _ _ ______ _ 

5. What is the problem assoc iated to livestock? I. Food shortage 2.shortage of water 3. Disease 

4.0ther specifY 

6. is the cost ofOxcn, Cows, Sheep, and Goats is s imila r w ith alllount IO-:!O yea rs ago? 

I. Yes 2.No. If answer for nu mber 4 is No what is the reason? _____ _ 

7. Could do estimate the average amount of crop and livestock production loss du ri ng rainfa ll variabili ty 

experienced per years? I. Yes 2. No 

8. The increas ing and decreas ing no of livestock product ion is related to rainfall va ri abil ity in the past 10-

15 years? I. Yes 2.No 

9. What type of loca l coping mechanism used for reduce the impacts ra in fa ll variabil ity on livestock 

production? ______________________ _ 

10. Is the price of li vestock is sim ilar th roughout the year at the local market? I. Yes 2.No. if not why? 

SpecifY ____________________ ___ 

II . From which source you may get food for your cattle through ou t the year? I. Natura l grass 2.Artifical 

grass 3.ldustrial byproducts (Fagulo, Furishika) 4.Geleba 5 si lage 

IV. Questions Rela ted to coping alld Adaptive Mechanisms 

1. Tell me other sources of your livel ihoods and why you choose it, 

A. _ ______ B. _____ C .. ____________ D. _ _ _ ___ 

2. Do you use synthetic chemica ls on your farm land to overcome rainfall variabi lity? I. Yes 2.No 

3. What crop pest and disease manage ment practices or do you practice to contro l them? 

1. _____ 2. ______ 3. ________ 4. ___ ____ _ 



Could you tell me about your livestock? 

Type of livestock II II mller of livestoc k 

Cow 

Ox 

Goat 

Sheep 

Donkey 

4. If the number of livestock yo u owned increase or decrease in tlie last fifteen years what is the reason? 

Please explain, _________________ _ 

5. Do you access meteoro log ica l informat ion? I. Yes 2. No If you say yes, tlie contact is via 

I. Mass media 2.Woreda and agri cultural offi cer 3.Traditional leaders 4 frol11 knowledgeable persons 

6. What traditional mechanisms and you use understand th e condition of climatic va ri abi lity? 

Wind directions, the nature of cloud, obsel'ving the sky, others, spcc ify. 

7. Do you have access to credit from fi nancial insti tutions to cope UJl difficult situation resulting from 

rainfall variability? Yes no 

8. Did you get assistance from the ll'oreda agricultura l and rural development offi ce, NGO, and GO to 

adopt climate change? 

9. If you say yes for Q24 what kind of ass istance put them in increas ing order? 

Assistance yes/no rank 

Methodological informat ion 

Im proved seed 

Water harvesting techniques 

Cred it facility 

.. 
10. Do you use adaptIve strategIes to reduce clImate vanabdlty Im pacts? I yes 2.no 

11. If you say yes rank the major adaptive mechanisms 



\ 

,. 

I. Sowing a varied crop 2.Llse drought resistance crop 3.late sow ing, 4.carly sowing 5 fertili zer 

app lications 6. Land management practice, 7.ra in water harvesting 8.smalt irrigation 9.shift cropping 

season, IO.planting drought secured plant's, 11 Job dive,rsification and seasonal mi gration 

12. What are you doing if faced crop fai lure at early stage of growth? 

I. Re-sowing, 2.adding fertili zer 3.others specify 

13. Do you use irrigation? I. Yes 2. No 

14. If the answer Q34 is not what is your reaso n? I No ri ver for irrigation 2 lack of capital 3 lack of 

technology, 4 lack of in format ion 5 lack of interest 

15. Do you recognize what happened the years that rain had gone during the critica l growth stage of crop? 

I .Yes 2 .no 

16. What measures taken for the above challenges? No measure is taken and crops are damaged, applying 

waters frol11 other so urces, re sowing when rain comes again, fe-sowing other drought resistance crop 

again, and re-sowing fast maturing crops 

17. How do you rate the strategies effectiveness to reduce rainfall variability? I High 2 med ium 3 low 

18. If it is low what do you think the problem? _____ ___ ~ __________ _ 

19. What are the major challenges that hinder your agronomic adaptive and coping strategies? 

Poor access to, meteorological information, credit, lack of capital, lack of ox, shortage of labor, poor · 

access to extension serv ice, irrigation, shortage "fimproved seeel . 

20. If you are not self-sufficient for how many years do you wan t need food from otbers up to the next 

harvesting time? 

21. Have you faced crop yield loss due to rainfall variability? Yes no 

22. At what year you faced to crop failure and what is tbe cause? 

23. Have you faced with fooel shortage due to production shortfal l causeel by raint:111 variability? Yes, no 

24. Do you employ coping strategies both normal anel bad years? 

Coping mechanisms 



Coping Strategies 1. Yes 2. 11 0 

Sell of livestock 

Reducing food consumption 

Borrowing grain 

Consuming low quality food 

Borrowing money from relatives 

Borrowing money from institution 

Daily labor 

Petty trad ing 

Wood and water sel l 

Seasonal migration • 

Depend on rel ief aid 

Using saved grain 

Sell ofland 

MOIigaging of land 

Share cropping 

If, others specify 

Food shortage related ques tions 

I. Did your fa mi ly face serious food shortage in the past? I Yes 2.No 

2. Which months of the Year? 

What do you th ink the cause of Food shortage' and what measures did your household take? 

3. On what livelihood activ ity did you or you r fam ily main ly depends fo r liv ing in the past 10-20 yea rs 

4. How suggested or what pushes you to practice such action? 

'. 
5. What are the major sources of you r li vel ihood? 

6. Rank them in im portance order 



7. What is your last year harvest? I. Good 2.Bad 3.Mediulll 

8. For what purposes you used them during the year? 

9. Have you rece ived relief aid to meet your fam ily food shortage? I. Yes 2. No 

Focused Group Disc ussion fo r COllllllunity Leaders, Developmen t workers and Elde rs 

1. During water shortage how the local commun ity cops with? 

2. What do you know about ra infall variab ili ty and temperature? 

3. Dose rainfall vari abi lity affect your communi ty live lihood and how? 

4. What type of chall enges of yo ur commun ity faced? 

5. Who is affected more by rainfall va riabil ity poor or rich fhm ily? 

6. What is the mai n so urce of income in your society? 

7. How your cOlllmun ities perce ive rai nfa ll variabi li ty? 

8. What kind of support your community get from the government? 

i 
9. What kind of li ve lihood is practice to protect the im pact of rainfall variabi lity? 

10. How did you cop up the food shortage over the past 15 years? 

Interview Guide question for Woret/a Agric ultu ral Office and kc ucle DA worke rs 

I. What seems crop and livestock distribution in the Woreda and kebele? 

2. Is there Rainfa ll variab ili ty in your Woreda? 

3. What is the Im pact of rainfa ll vari abi lity of rural li velihood? 

4. Which palt of the kebele in you r Woreda is highly vu lnerable to rainfall va riab il ity? 

5. What measures taken to reduce the im pact of rainfall variability at loca l leve l? 

6. How did you see the condit ion of offset and onset of rainfall at your kebele? 
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