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ABSTRACT 

 
This study focuses on the role of land-use on impacts of drought, and on societal and 

governmental response strategies against drought in Kutkwat-Sekela catchment, Shebel 

Berenta wereda, Misrak Gojjam Zone, Amhara Regional State. A field study was conducted 

to assess the impact of land-use on the intensity of drought, and the impact of drought on the 

socio-economic activity and on the environment, and to assess societal coping mechanisms 

and governmental response strategies. The study was conducted using socio-economic 

surveys, by investigating archival material on production, population related issues and local 

level impacts and responses, and through fieldwork on land use and land treatment practices, 

and soil conservation status adopted in the study area. Socio-economic survey on history of 

drought, its extent and impacts and response strategies was conducted using a structured 

questionnaire and focused group discussions. Environmental degradation of the study area 

was assessed using soil organic matter content, CEC (Cation Exchange Capacity), bulk 

density and changes in land cover. The change in land cover was assessed using aerial 

photographs (1957) and ground field survey of the current land uses (2005) as inputs to 

produce two GIS (Geographic Information System) based land cover maps of the study area 

for 1957 and 2005. The current land use and land treatment practices adopted in the study area 

were evaluated vis-à-vis the recommended Treatment Oriented Capability Classification (TO) 

scheme. The quality of stone made terraces was also evaluated using the Ministry of 

Agriculture/World Food Program (MOA/WFP) standard. 

 

A significant change in land cover was recorded in the study area between the years 1957 and 

2005. The shift in land use was found to be towards more cultivated land and settlement. The 

area coverage of natural vegetation had decreased by about 48 % because of a rapid increase 

in population growth and associated demand for land and trees. The chemical and physical 

properties of the soils of the cultivated and grazing lands, which covered up to 66% of the 

study area, were found to be severely degraded. In Yekachera and Abaselama, two areas 

investigated in detail, current land use and land treatment practices were below the 

recommended level by about 32 % and 13 %, respectively. The impact of drought was found 

to be more severe in Yekachera than in Abaselama. The study indicated that the impacts of 

drought were related to land use and land treatment.  



 ix

Drought had adverse impacts on the socio-economic activities mainly on crop production and 

on the environment. To cope with the impacts of drought, farmers opted to lower food 

consumption, sale of livestock and reduced socialization. Governmental response strategies 

included relief aid and resettlement, food-for-work programmes, introducing drought resistant 

crops, soil conservation schemes and on-farm water harvesting. The investigation indicated 

that current drought coping mechanisms did not sufficiently address the impact of drought in 

the area. It is recommended that proper land use and land treatment should be implemented to 

reduce the impact of drought. 
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1 INTRODUCTION 

 
 Background 

Drought is a climatic phenomenon, which affected many societies in the past and may continue to 

do so in the future. Unlike many of the other natural disasters that beset mankind, drought by its 

very nature has an extended lifetime. Drought affects more people than other environmental 

hazards and is perhaps among the most complex and least understood types of all environmental 

disasters. The International Decade for Natural Disaster Reduction (IDNDR) indicated that 

drought accounted for 22 % of the damage from disasters and for 33% of the number of persons 

affected by disasters (IDNDR, 1995 cited in Wilhte, 2000). 

Droughts occur in all continents of the world. In the 1980s it occurred in the grain-producing 

regions of the United States and the Soviet Union and affected greatly the international food 

supply and demand (NMSA, 1985). However, in recent decades the most severe droughts, which 

devastated human populations and the environment, occurred in Africa, perhaps giving the 

impression that drought is principally an African problem. To many African states, drought is a 

persistent and recurrent problem (Wilhte, 2000).  

Drought can be perceived in many different ways and it has also many definitions. It is the failure 

of expected rains that leads to negative effects on the physical environment and on human 

activities (Awuor, 1997). While some definitions of drought are directly related to physical 

considerations, others have been expressed in terms of its impacts on society (Glantz and Katz, 

1985). The severity of drought depends on the length of time it has taken, the area it has covered, 

the frequency of its occurrences, the amount of water shortage it has caused. Coping and response 

strategies, adopted by people, would also have an impact on the degree of severity of droughts.  

The occurrences of severe droughts worldwide have underlined the vulnerability of developed 

and developing societies to drought, with the resultant far- reaching impacts on society, economy, 

and the physical environment. 

 

Changes in some aspect of atmospheric circulation, and environmental degradation mainly soil 

erosion and deforestation, are the major causes of drought in Ethiopia (Markos Ezra, 1997).  With 
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increasing human population and the expansion of land use practices into marginal lands, 

problems of land degradation and a heightened susceptibility to the adverse effects of drought are 

experienced in all areas hence leading to serious consequences. Besides its impact on the people 

and on the environment, drought also leads to famine, poverty, migration, and resettlement and 

erodes resources that could otherwise have been used for development (Kreimer and 

Munasinghe, 1991). 

Researchers have quantified the impacts of drought. For example, Ogello (1987) established that 

the Sahel drought of 1968-73 caused massive death of people, which he estimated to be from 

100,000 to 200,000 and the death of livestock, which he estimated to about 80% of the total. He 

also established that the droughts of 1978-80 and 1983-85 killed a large number of livestock and 

humans in northern Kenya and Ethiopia. 

Droughts in Ethiopia date back almost to the beginning of the history of the country and have 

impacted the country economically, socially, politically, and environmentally. Examination of the 

historical literature reveals that drought has always been frequent in Ethiopia. The historical 

survey of natural disasters from around 253 BC to 1987 reveals that there were 290 major 

drought related famines in the country (NMSA, 1996). 

Droughts has strong consequence on agricultural income particularly in ecologically marginal or 

degraded areas since the relation between rainfall and production is strong due to low soil fertility 

and moisture, and poor soil structure (Tesfaye Teklu, 2003). In Amhara region, drought and 

erratic rainfall have been identified as the main causes of food insecurity (Ramakrishna, and 

Assefa, 2002). In Shebel Berenta wereda of East Gojjam Zone, the adverse impact of recurrent 

drought has resulted in food insecurity. Moreover, the alarming trends of population growth 

make the problem more severe. In the study area, whenever drought occurs, almost all 

agricultural products are affected, and there is no food reserve because most people live at a 

subsistence level. Consequently, drought leads to famine, resettlement, and migration (Shebel 

Berenta wereda ARDO, 2005). 

To grapple with the problem, the government set up in 1974 the Relief and Rehabilitation 

Commission (RRC), now renamed Disaster Prevention and Preparedness Commission (DPPC). 

The government also put in place soil conservation schemes and different water harvesting 
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structures. However, the success rate has been minimal. This may be due to top-down approach 

and to lack of involvement of the people in government schemes. 

Therefore, there is general concern about the inability of governments, particularly in developing 

countries, to respond effectively and on time to drought and its associated impacts. There is a 

general agreement that effective drought management requires identification of the factors that 

aggravate the impact of drought and an in-depth understanding of its socio-economic and 

environmental impacts together with an understanding of the perceptions of the local 

communities. There is also a need for a continual reassessment of existing coping strategies 

(Mesfin Wolde Mariam, 1991). It is hoped that this thesis will make a modest contribution 

towards an understanding of the effect of land use on the impact of drought. The research was 

conducted in Shebel Berenta Wereda of eastern Gojjam. The work was undertaken in the hope of 

assessing the impact of land use on the intensity of drought in the project area, by assessing the 

current land-use and soil and water conservation structures adopted in the study area.  

1.3   Objectives of the study 

1.3.1 Main objectives 

The main objective of this research was to investigate the role of land-use on the impact of 

drought and its influence on socio-economic activities and the environment; and to suggest 

alternative options to reduce the impact of drought in Shebel Berenta wereda, Amhara Regional 

State. 

  1.3.2 Specific objectives  

The specific objectives of the study were: 

1. To assess the impact of land-use on the impact of drought in the study area; 

2. To document the historical occurrences and the associated socio-economic and 

environmental impacts of drought; 

3. To assess societal perception of drought and evaluate conventional and traditional drought 

response strategies in the study area; and 

4. To explore alternative options to reduce the impact of drought for the study area. 
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2  REVIEW OF LITERATURE 

 

2.1  Drought definition, causes and impacts 

2.1.1 Definition of drought 

There is no acceptable definition of drought that can be operational everywhere. This is because 

drought means different things to different people, depending on their interest in, or their specific 

need for, rainfall. A general definition may put it as a long period of unusually low rainfall 

resulting in parched ground and abnormal withering of vegetation (Chhatwal et al., 2003). The 

National Meteorological Service Agency of Ethiopia defines drought as a period when the 

seasonal rainfall is less than 19% of the mean (NMAS, 1996). Farmers of Ethiopia define drought 

as the absence of rain (when required) for seed germination and for crop growth and seeding 

(Mesfin Wolde Mariam, 1991). For them, any rain that is less than the normal amount and any 

rain coming at the wrong time are the same because both bring drought.  

It is difficult to formulate a universally acceptable definition of drought because the 

characteristics of the rainfall, soil types, topography, landform, crop types, and plant types vary 

from place to place. Even in the same country, local variations can be so significant that it will be 

very difficult to define drought for the country as a whole. For instances, in the southwestern 

highlands of Ethiopia, where the rainfall is heavy and is distributed throughout the year, a 

reduction of, let us say 15% of the average annual rainfall, may not significantly affect plant 

growth. On the other hand, a reduction of 5 % or less from the total amount of average annual 

rainfall in the drier parts of eastern, northern, and southeastern Ethiopia may have disastrous 

consequences (Mesfin Wolde Mariam, 1991). This can be partly the reason why it is difficult to 

have a comprehensive and objective definition of drought.  

However, common to all the above definitions, drought originates from insufficient precipitation 

that result in water shortage for the intended activity. Therefore, the widely accepted definition of 

drought is related to the rainfall deficit from the normal for relatively long period of time. For 

many studies shortage of rainfall from the normal is taken as an index to describe the severity, 

duration, and magnitude of drought (NMAS, 1996).  Nevertheless, regardless of divergence of 

views what is undisputable is the fact that drought is generally rainfall deficiency that tends to 
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affect adversely water supplies and crop and livestock production, causing food shortages, 

disruption of economic activities, social unrest and political instability. 

2.1.2  Types of Drought 

Gibbs (1975) and Houghton (1997) identify different types of drought, namely meteorological, 

hydrological, and agricultural: 

1. Meteorological drought: Meteorological drought is defined as when the amount of rainfall is 

less than the percentage of the long-term average rainfall in a given region.   

2. Agricultural drought: Agricultural drought occurs when there is no sufficient moisture 

available at the right time for the growth and development of crops.  

3.  Hydrological drought: It is brought about when the water reserves available in sources such 

as lakes, reservoirs, and streams fall below the statistical average.  

 

It is interesting to identify the boundaries of the concept of drought from those of aridity. 

Drought refers to a temporary feature of the climate of a region, and can occur almost in any 

rainfall or temperature regime where there is less than adequate precipitation for a period of time, 

whereas aridity is a permanent climatic feature of a region resulting from low precipitation and is 

restricted to regions of low rainfall and usually of high temperature (WMO, 1975). 
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Modified from Wilhte (2000; p.96) 

Fig 1. Various forms of drought, causes and interrelationships  

 

To see the relationships among the various forms of drought a conceptual model suggested by 

Wilhte (2000) is taken as a conceptual framework. In this model, weather and climatic variations 

of the atmosphere cause meteorological drought. This influences the amount of water available in 

the soil and leads to the depletion of surface water and runoff from lakes, rivers, and reservoirs 

for generation of power and other uses. 

Agricultural drought links various characteristics of meteorological drought to agricultural 

impacts, focusing on precipitation shortages, differences between actual and potential evapo-

transpiration, soil water deficits and so forth.  This leads to withering of plants and reduction in 

crop yields.  Both hydrological and agricultural droughts affect the supply of socio-economic 

goods, such as water, forage, food grains, and hydroelectric power. Among the various types of 

drought, meteorological drought is important as it leads to other kinds of drought if it persists for 

a longer period over wider area. 

Weather/climate variations  

Inadequate precipitation High temperature, high wind velocity 
&low air pressure  

Inadequate soil moisture 

Agricultural drought Hydrological drought 

Less water income 

Socio-economic impacts and responses

More evaporation

Meteorological drought  

Less runoff 
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Clearly, some degree of confusion exists when discussion of drought takes place. For example, 

while meteorological data might indicate that a meteorological drought has occurred, agricultural 

production figures might show that the precipitation shortfall has little or no effect on production 

because the rain fell at the right time for the crops.  

2.1.3 Causes of drought  

The causes of drought are many and complex. The earliest known evidence in a medieval 

Ethiopia work, Metshafe Senkesar or synaxarium which was written in a religious rather than 

scientific vein reveals that drought occurred in Ethiopia supposedly because of the wickedness of 

the people; God prevented the heavens from sending forth rain (RRC, 1985). Since then 

Ethiopians have applied the same explanation right up to modern times.  Nevertheless, based on 

scientific investigations, meteorological factors such as the weak and dislocation of the Inter 

Tropical Convergence Zone (ITCZ), anomaly in Sea Surface Temperature (SST), presence of El 

Nino and Southern Oscillation (ENSO), and the frequency of occurrences of southwest Indian 

Ocean tropical cyclones and tropical depressions are all described as causes of drought (Tsegaye 

Wolde Georgis, 1997). Besides, environmental degradation such as deforestation and soil 

erosion, which are aggravated by rapid population growth, are also possible intensifying factors 

(Markos Ezra, 1997). 

2.1.3.1 Meteorological factors responsible for drought in Ethiopia 

Meteorologists usually explain drought in a given region in terms of the abnormal atmospheric 

circulation patterns that favour subsidence over an area (WMO, 1975). 

a)  The weakening and dislocation of the Inter Tropical Convergence Zone (ITCZ) 

The seasonal distribution of rainfall in Ethiopia is strongly influenced by the wind systems and 

air pressure over and around the country.  The major global winds affecting the rainfall of the 

country are the moist southwest and southeast winds and the dry northeast trade winds (NMSA, 

1985). The origin and movement of these winds depend on the position of the ITCZ (the zone of 

convergence of winds from the northern and southern hemispheres). This means its variation 

from the normal may influence the rainfall amount and distribution. For instance, the 

Mozambique storms, which are caused by warming of the Indian Ocean, intensified drought in 

Ethiopia, which was due to the dragging of moisture carrying winds to the south and the delay in 

the northward migration of the ITCZ during summer (kiremt)(NMSA, 1996). 
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b) Anomaly in Sea Surface Temperature (SST) 

The anomalous warming of oceans over the Atlantic and/or Indian Oceans (major moisture 

sources for Ethiopia) are considered possible causes for drought in northern Ethiopia (Haile, 1988 

cited in NMSA, 1996). The possible reason given for this event is that the warming of the SST in 

the two oceans results in low-pressure formation in the area and decrease in moist air advection 

towards Ethiopia. 

c) The phenomenon of El Nino and Southern Oscillation (ENSO) 

El Nino is the increase in the surface temperatures of the central and eastern equatorial Pacific 

Ocean.  It results from changes in the pattern and direction of winds and ocean currents. Whereas 

the term southern oscillation refers to changes in the atmospheric pressure across the Pacific 

Ocean, El Nino is the seesaw in atmospheric mass involving exchanges of air between eastern 

and western hemispheres with center of action located over Indonesia and the tropical southern 

Pacific Ocean (Trenberth, 1991 cited in Tsegaye Wolde Georgis, 1997).  Thus, El Nino- southern 

oscillation (ENSO) is a coupled air and ocean phenomenon with global weather implications. 

The association between ENSO and drought in Ethiopia is due to an atmospheric tele- 

connections or “linkage over greater distance of seemingly disconnected weather anomalies” 

(Glantz et al., 1991). al researchers now believe that physical processes related to the occurrences 

of ENSO event cause the occurrences of various droughts in Ethiopia. A statistical analysis by 

Attia and Abulhoda (1992) shows that ENSO episodes are negatively tele-connected with the 

floods of the Blue Nile and Atbara rivers that originate from Ethiopia. Eltahir (1996) also 

concluded that ENSO events affect flows of the Nile River (indicating drought in highland 

Ethiopia which is a source of eighty five percent of the Nile water). 

d) Frequency of occurrence of Southwest Indian Ocean tropical cyclones and tropical depressions 

(SWLO) 

A recent study by  NMAS (1996) indicates   a close link between the occurrences of   SWLO 

tropical cyclones and drought. This study shows that the frequency of tropical cyclones and 

tropical depressions are significantly high during drought years. 
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2.1.4.1 Environmental degradation 

2.1.4.1.1 Deforestation 

The destruction of forest and woodland resources affects rainfall amount. Forests play an 

important role in maintaining atmospheric circulation and climatic and nutrient cycles (Byrne, 

2001). They release moisture into the atmosphere by transpiration and may increase humidity 

sufficient to generate rain.  As trees and bushes are cleared, less rainfall is intercepted and surface 

runoff increases resulting in less water for the soil, plants, and animals. Le Houerou (1995) notes 

that as vegetation is striped from land, the surface dries out and reflects more of the sun's heat. 

This would alter the thermal dynamics of the atmosphere and suppresses rainfall, which would, in 

turn, dry out more land, lakes, streams and rivers. 

Even though forests play such an essential role in developing countries such as Ethiopia, they 

have been treated as free environmental goods to which everyone has the right of access. The 

heavy dependency on forests for fuel wood, fencing, farm implements, and construction poles as 

well as for other economic purposes has contributed to the increasing rate of forests and 

woodland destruction.  

Until recently, scholarship took for granted the statement that the Ethiopian highlands had a 

much higher forest and woodland cover in the past. Due to population growth and modernization, 

this supposedly thick forest cover was destroyed over much of the 20th century until it was 

reduced to 2.4% by 1990 (IUCN, 1990; Sayer et al., 1992). But recent research by historians 

(McCann, 1994) has shown that the northern and central highlands of Ethiopia were not heavily 

forested at least as far back as the first century before the Birth of Christ. On the contrary, the 

western and south eastern highlands (parts of the Bale-Barrer massifs and the regions of Western 

Oromia, Keffa and Sheka) were densely covered with forest. The rift valley was covered with an 

extensive acacia forest. It was these regions that were subjected to relentless deforestation in the 

20th century. The current rate of deforestation is estimated at 150,000-200,000 ha/year (Hurni, 

1993; Ethiopian Forestry Action Plan, 1993), or 62,000 ha/yr (World Bank, 2001).   
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Table 1: Deforestation rates of the Ethiopian high lands  

Year Forest area (km2) Deforestation per annum (km2)

1900 530,000 - 
1950 210,000 6,400 
1965 90,000 8,000 
1985 35,000 2,750 

Source: Sayer et al. (1992) 

The above table shows that forest cover in Ethiopia has decreased significantly since 1950, which 

corresponds roughly also to an increase in the frequency and intensity of drought during the same 

period as indicated later in this part. 

2.1.4.1.2  Soil erosion 

Several researchers have established that agricultural drought is caused by an inadequate amount 

of soil-water available over a critical period (WMO, 1975). In northern Ethiopia, poor farming 

practice, which includes intensive tillage of the soil, tillage of steep slopes, absence of fallow and 

lack of effective soil and water conservation practice, aggravates the rate of soil erosion.  As 

Abebe and Pausewang (1994) note, the total loss of soil from different land uses of Ethiopia is 

estimated at between 1.5 and 2 billion cubic meters annually.  Hurni (1993) reports that an 

average soil loss rate on arable land is about 42 tons/ha/year.  It is estimated that, to form a 

centimeter of soil, it may take from 200 to 1000 years on a rock under normal condition, and at 

least 200 years for topsoil under cultivation (Pimental, 1993; Ehrich et al., 1977). Thus, poor 

farming practices that have been adopted in northern Ethiopia for thousands of years must have 

contributed to a soil loss that exceeded by far the soil formation rate.   

As topsoil is eroded, the subsoil does not have enough water holding capacity so that the area 

becomes vulnerable to agricultural drought. Belay (2000) notes that the subsoil cannot absorb a 

large portion of the rainwater during the wet season and as a result causes excessive run off and 

erosion.  As soils cannot store sufficient water in the period of consecutive rains to provide the 

moisture needed by the crops, the result is reduction in crop yield.  

Thus in general environmental degradation, mainly soil erosion, reduce soil depth and moisture holding 

capacity and contributes to agricultural drought, undermining crop yields leading to poverty.  

2.2   History of drought in Ethiopia 
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Drought and its consequences are historical as well as contemporary problems in Ethiopia. 

Information on drought for the period before the 1950s is obtained mainly from local chronicles, 

archival sources, traveler’s accounts and oral traditions. A careful review of the literature by 

NMSA (1985) shows that periods of drought occurred throughout the history of Ethiopia, and in 

most cases, these were followed by famines and outbreaks of diseases. An overview of droughts 

and related famine in Ethiopia is provided in Table 2. 

Table 2: An overview of droughts in Ethiopia from 253 BC-2005 (Source: NMSA, 1996 and 

http://www.reliefweb.int/rw/RWB.NSF/) 

Years Affected region Attributed 
causes/Indicators 

Consequence 

253-242 BC Ethiopia Low Nile levels Unrecorded 
1066-72 Ethiopia Low Nile levels Unrecorded 
1131-1145 Ethiopia Drought Unrecorded 
1252 Ethiopia Unrecorded A famine year called “Asaha” 
1258-59 Ethiopia Unrecorded Mentioned as a famine year 

called “Fassas” 
1272-73 Ethiopia Unrecorded Mentioned as a famine year 

called “Haglah” 
1274-75 Ethiopia Unrecorded Famine year 
1295-1340 Ethiopia Low Nile levels Famine year 
1400-05 Ethiopia Low Nile levels Unrecorded 
1445-1452 Ethiopia Unrecorded Famine year 
1540 Ethiopia Unrecorded Great famine year 
1543-44 Ethiopia Unrecorded Great famine 
1559-61 Ethiopia Especially Harer Drought Unrecorded 
1611 Parts of Ethiopia Unrecorded Famine year 
1650 Parts of Ethiopia Unrecorded Famine year 
1653 Parts of Ethiopia Unrecorded Famine year 
1668 Ethiopia Unrecorded Great famine year 
1678 Parts of Ethiopia Unrecorded Famine year 
1700 Parts of Ethiopia Unrecorded Famine year 
1706 Parts of Ethiopia Unrecorded Famine year 
1752 Ethiopia Drought Famine year 
1772-73 Ethiopia Unrecorded A Famine year called“Quachine” 

or  “my thinness”  
1782-83 Ethiopia Unrecorded Worst famine of the century 
1788-89 Ethiopia Unrecorded Widespread human suffering 
1800 Ethiopia Unrecorded Large number of humans and 

livestock died of famine 
1826-27 Ethiopia Drought Unrecorded  
1829 Particularly Shoa Drought and cattle Unrecorded 
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epidemic 
1835 Particularly Shoa Drought Many people of Shoa died  
1865 Gondar Drought Heavy human death toll 
1867-68 Ethiopia  Drought Famine 
1888-1892 Ethiopia Drought and cattle 

epidemic 
Famine called “Kifuken”(the bad 
days) 

1895-96 Ethiopia Drought Loss of human life and livestock  
1899-1900 Ethiopia Drought Unrecorded 
1913-14 Tigray  Drought Unrecorded 
1921-22 Ethiopia Drought Unrecorded 
1932-34 Ethiopia Drought Unrecorded 
1953 Wello and Tigray Drought Unrecorded 
1957-58 Wello and Tigray Severe drought Only in Tigray more than 1 

million people were affected  & 
more than 100,000 died  

1964-65 Ethiopia Unrecorded Famine 
1965-66 Ethiopia  Drought In Wello 2730 people died. A 

large number of livestock died 
1971-73 Particularly Wello, Tigray 

SE & western parts of 
Ethiopia 

Drought Over 200,000 people died. 
Between 0.5 to1 million people 
were affected. 50 % of livestock 
lost  

1975-76 Part of Wello & Tigray Drought Between 2-3 million people were 
affected 

1978-79 Southern Ethiopia Drought 4-5 million people were affected
1982 Northern Ethiopia Drought About 3.5 million people were 

affected  
1984-85 Most part of Ethiopia Drought About 7.9 million people were 

severely affected  
1987-88 Most part of Ethiopia Drought Unrecorded 
1990-92 Most part of Ethiopia Drought 4 million people were affected  
1993-94 Most part of Ethiopia Drought 5.6 million people were affected  
1999-2000 Most part of Ethiopia Drought More than 10.5million  
2002 Most part of Ethiopia Drought More than 14 million people  
2003 Most part of Ethiopia Drought About 13.6 million people 
2004 Most part of Ethiopia Drought About 13.2 million people 
2005 Most part of Ethiopia Drought About 12 million people

NB. From 1950-2005 the record is supported by scientific observation 

The early records (for instance the ones related to 253 BC) are not reliable to enable us to draw 

even tentative conclusions. When we come to the late 13th century, the picture gets somewhat 

better. We observe that drought and famine were frequent occurrences (NMSA, 1996). There 

were 177 drought related famines that took place at the rough rate of one in nine years. From 
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1500 to 1950, about 69 drought related famines were reported. The two notorious drought related 

famines known as “Quachine” and “Kifuken”, devastated major areas of the country.  From 1950 

to 2005 drought occurred 27 times, revealing that agricultural drought broke out every two years.  

The drought of 1971-73 caused the death of about 200,000 people and was considered at that 

time to be one of the worst in Ethiopia’s history.  Mesfin Wolde Mariam (1984) calculates that 

about 0.7 to 1.1 million persons might have died between 1958 and 1974. The 1984/85 drought 

expanded its territorial magnitude and affected around ten million people (RRC, 1985) and was 

regarded as more devastating than all the droughts up to that time. Nevertheless, the 2005 

drought has affected about 12 million people1, indicating the increasing trend of the occurrences 

of drought and its impact. The drought of 2000-05 was of a magnitude unparalleled in Ethiopian 

history. It swept almost all regions of the country including those that were in the past drought-

free.  

2.3  Impacts of  drought 

Throughout human existence drought has been a threat to the survival of societies. It has often 

been a trigger for massive human famines, migrations, and resettlements altering the course of 

history itself. Its impact is diverse on the environment and plagues all societies at different levels 

of development. The impacts may be direct, indirect, singular, cumulative, and immediate or 

delayed and can be classified as economic, social, and environmental (Wilhte, 2000).  

Drought causes environmental losses because of forest fire; soil erosion; damage to plants, 

animals and their habitats; and affects air and water quality. Sometimes the damage is only 

temporary, and conditions may return to normal when the drought is over. However the impacts 

of drought on the environment can last a long time, or may even become permanent if, for 

instance, an endangered species was lost because of habitat destruction. 

Drought can cause soil erosion. Once land loses its topsoil, changes in heat balance might occur, 

land becoming very hot during the day and very cold at night. Such rapid changes result in other 

physical changes including disintegration of larger soil particles and hence greater erosion hazard 

(WMO, 1975). Extremely high surface temperatures cause also a breakdown in humus which 

                                                 
1 http://www.reliefweb.int/rw/RWB.NSF 
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eventually reduces the soil quality as a medium for growing vegetation again. Thus after 

extended drought, new or intensified soil erosion problems arise (UNECA, 1985, 1986).  

The impact of drought on natural ecosystem is essentially concerned with plant cover and 

biomass production, particularly among annual plants.  Drought reduces their number, ground 

cover (leaf area index) and phytomass. Therefore, they cannot reach maturity, resulting in crop 

failure or low yields. Le Houerou (1995) suggests that to improve production man alters an 

ecosystem by introducing new species of animals and plants by removing vegetation by fire and 

chemicals, by cultivating marginal land, storing water upstream and adding water to the soil 

using irrigation.   

The socio-economic consequences of drought depend, largely, on the type of economic system 

involved.  The 1959-61 droughts in Syria for instance caused the loss of about 50 % (13,564,000) 

of the sheep livestock (Kassas et al., 1993), whereas in the USA it is estimated that drought 

causes an average of $6 billion in economic losses each year.  In Africa whenever drought occurs 

the consequence is food shortage. In the 1980s, at the height of the drought, as many as 34 

African countries experienced food shortages, and the majority of them faced exceptional food 

scarcity and untold levels of human misery and poverty (UNECA, 1985). 

Large parts of Ethiopia are prone to drought, making it one of the most chronically vulnerable 

countries in the world to food insecurity and famine, reflected in its ranking on Human 

Development Index (170/177) (Tigist, 2006). In Ethiopia, vast areas of vegetation disappear as 

natural forest burn down due to high temperature and spontaneous combustion aggravated by 

drought.  For example, in 2000 widespread outbreaks of forest fires occurred in southern 

Ethiopia. The two-year drought created conditions for wild fires to flare out of control for two 

months.  As a result about 10 to 15% (50.4 to 75.6 km2) of the total area of the Nechi Sar 

National Park and more than 100,000 hectares of forests in southern Ethiopia was burned (FAO, 

2003), consequently affecting wildlife and biodiversity in general. 

Historians, foreign travelers, missionaries and others have revealed that in most cases drought 

was accompanied with epidemic diseases resulting in widespread death of humans and animals 

(Berhane Gizaw, 1988). In northern Ethiopia, where there is minimum technological input and 

only rainfed agriculture, drought usually leads to crop failure. Crop failures, in turn, lead to 
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famine, migration, and death.  Crop failure directly leads to starvation and deaths of peasant 

families who survive at a level close to subsistence even in a normal year with little exchangeable 

assets (Mesfin Wolde Mariam, 1984). Thus, around 8 million people died of famine as a result of 

the 1984/85 droughts (Markos Ezra, 1997). 

2.4  Ethiopian farmers' perception of drought and coping strategies 

a)  Perception 

In Ethiopia, most farmers perceive drought as a condition of no rain. For them any rain that is 

less than the normal amount and any rain coming at the wrong time are all the same, that is no 

rain (Mesfin Wolde Mariam, 1991). In the Ethiopian cultural context both man and the rest of 

creation come under the direct control of God and thus drought and famine are considered as an 

act of God. More often, drought and famine are seen as a manifestation of the wrath of God (Ye-

Igziabher quta), and a punishment for man’s misconduct and disregard of his moral duties 

(Mesfin Wolde Mariam, 1991).  Only a small number of farmers try to associate drought with 

climatic changes and changes in the natural environment (Dessalegn, 1991).   

b) Coping mechanisms 

In the past, communities accumulated a wealth of traditional knowledge, ideas and experiences of 

managing and coping with drought (FAO, 2003). On drought response and mitigation strategies, 

various studies show that there are both local and national options. At national level, the response 

comprises of adjusting food security systems, change in resource allocation and input availability, 

promotion of alternative employment, development of new irrigation facilities and reorganization 

of agricultural infrastructure (Glantz, 1991). At local levels, response strategies are diverse and 

include diversification of crops and employment opportunities, change of cropping patterns and 

farming practices, choosing new migration routes, changing of food habits and diets (FAO, 

2003). According to Mechale (1994), responses to drought should include establishment of 

national committees on early warning; and involvement of non-governmental organization in the 

relief, rehabilitation, and development efforts to combat drought. Other coping strategies include 

water harvesting, soil conservation, migration to other areas, sustainable watershed management, 

proper patterns of land use, and relief measures (Houghton, 1997). In the Sudan, increased rate of 
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migration, reduction in size and frequency of meals and greater consumption of tree fruits were 

found to be important coping mechanisms (Wilhte, 1992).  

Responses of governments to national drought episodes in the past have not been satisfactory. 

The 1971-73 drought and famine in Ethiopia, for instance, which affected about 2 million people, 

were denied by the then Imperial Government.  The government established in March 1974 the 

Relief and Rehabilitation Commission (RRC), now renamed Disaster Prevention and 

Preparedness Commission (DPPC)(Gebre Yntiso, 2004). The RRC was empowered to collect all 

assistance to distribute in the areas affected by drought and to make arrangements, on the basis of 

the need for the distribution of relief assistance. The early warning system was established in 

1976 for the purpose of informing all its possible users, including government and donors, of 

impending food shortages as early as possible (RRC, 1985). One of the major responses of the 

Derg to drought and famine was the decision to uproot large numbers of farmers who lived in 

affected areas and resettle them in other parts of the country. In 1985 and 1986, about 600,000 

people were moved from their home villages2.  

Nowadays, the major responses of the current government to drought and famine are 

resettlement, water harvesting and food for work (Helmut, and Adugna, 2004). In 2003 the 

government launched the New Coalition for Food Security Program to reduce food insecurity and 

hunger permanently through Productive Safety Net Program, a major donor-government 

collaborative effort (Tigist, 2006). In addition, the government has adopted water harvesting as a 

response strategy- an age old technology to reduce water deficiency and the risk for crop damage 

(Rockstrom, 2002).  The first use of water harvesting techniques is believed to have originated in 

Iraq over 5000 years ago, in the Fertile Crescent, which is believed to be the very cradle of 

agriculture (Bruins, 1999).  

Generally, historical records of drought and famine in Ethiopia show that in the long settled, 

densely populated, and environmentally degraded areas, drought was more frequent (Dessalegn, 

1991) and associated with crop failures, famine and outbreaks of disease (Mesfin Wolde Mariam, 

1984).  

                                                 
2 http://www.cbc.ca/news/background/ethiopia/index.html 
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However, the interconnections of rapid population growth, natural resource depletion, 

environmental degradation and drought have not been well studied. Presently, researchers are 

beginning to explore the linkages among population growth, environmental degradation, and its 

consequences through data collection and case studies (Belayneh, 2005; Markos Ezra, 1997). 

These studies should ideally study the process over a considerable period of time in order to 

identify long-term trends. Such studies are expected to alter profoundly the existing outlook on 

population growth, environmental degradation, and drought. This knowledge, when attained, will 

hopefully help to develop better drought management strategies. 

To assess the impacts of drought on the population, it is important to research food insecurity on 

the basis of the study of the food balance sheet and aggregate household food security index 

(Getachew Diriba, 1995). To identify the traditional and conventional drought coping 

mechanisms household survey is very useful (Ramakrishna and Assefa, 2002;Markos Ezra, 

1997). However, in this study environmental degradation assessment, focus group discussion and 

household survey are used because of financial constraints. 
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3   MATERIALS AND METHODS 

3.1  Description of the study area 

a) Location, physiography and soil  

The study was conducted in in Shebel Berenta wereda, Eastern Gojjam Administrative zone, 

Amhara National Regional State.  It lies within 100  15’ N to 100 30’ N and 380  15’ E to 380  27’ 

E (EMA, 1993). It is found at about 293 km NE of Addis Ababa and about 28 km from Bichena. 

Shebel Berenta wereda is bounded by south Wello zone in the east, Enargienawuga wereda in the 

north, Enemay and Dejen wereda in the northwest, and Oromia zone (Dera district) in the south. 

(Fig.2). It covers a total area of 855km2 hectares. Of these, 31 %, 13%, 5%, and 4 % of the study 

area are covered by crops, natural and man made forests, grazing lands and residential areas, 

respectively. Gorges, steep slopes and other areas that are not favourable for agriculture, cover 

the remaining 47%. With regard to the soil type, 29% of the soil is black, 30% brown, 11% red 

and 30% “gracha” (Shebel Berenta wereda ARDO, 2005). 

The role of land-use in influencing impact of drought was investigated in Kutkwat-Sekela 

catchement. The catchement lies within the 10 0 22’ N to 10 0  27’ N, and 38 0  22’ E to 38 0  27’ E, 

about 9.5 km southeast of Yedwuha (EMA, 1993). (Fig.2). It covers a total area of 33 km2. 

Variable relief, plain, steep slopes, dissected terrain and rugged topography mark the landscape 

of the catchement.  
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   Fig 2. Location map of Shebel Berenta wereda 
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b) Climate  

The rainfall and temperature data (1984-2004) collected by the Ethiopian Meteorological Service 

Agency (NMSA) from Yedwuha Station (at elevation of 2440 m asl), were used to describe the 

climate of the study area. Based on this data it can be seen that annual rainfall ranges between 

630 to 1150 mm. The mean rainfall was high from June to September, while it drastically 

dropped down in the other months while the mean annual temperature is 18 0C, oscillating 

between 16.9 0C in August and September to 19.4 0C in May (Fig.3). The altitude ranges from 

1,120 m (Bonya) to 2,452 m asl (Kutkwat).  

 

Fig.3   Average temperature (0C) and rainfall (mm) of Shebel Berenta wereda (1985-2004) 

In a normal year the study area experiences one short spring and a long summer, rainy season. 

Locally the former is known as ‘belg` and the latter as ‘kiremt’. The long summer season starts 

from the middle of June and extends up to the end of September. This is the main season for crop 

production; and almost all types of crops are grown in this season. On the other hand, the short 

spring rain occurs between March and May, which is important for the growing of red sorghum. 

But during drought years, the study area experiences only one short summer rainy season, which 

extends from the middle of June (sometimes it might start at the beginning of July) to the 

beginning of September (Shebel Berenta wereda ARDO, 2005). 
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c) Vegetation  

Many indigenous tree species are found in the study area. A few are found on some farmer’s 

farmlands, in river basins (around Abay), in churches, homesteads and mosque. Eucalyptus 

globulus was the most dominant tree species in the study area. This is mainly because it grows 

very fast and has high economic value. Farmers call Eucalyptus globulus  ‘hulegeb’ (meaning 

multi-purpose) indicating its various uses such as house construction, fuel wood, making farm 

implements. It can also be sold on the market quite easily, encouraging harvesting. 

Table 3:  Major trees and shrubs of the study area 

Local name  Scientific name Local name  Scientific name 

Weyra 

Warka 

Agam 

Sessa 

Digita 

Dediho 

Kitketa 

Kentafa 

Kega 

Abesha Tid 

Yeferenj Tid 

Kulkual  

Embus 

Bsana 

Olea europea 

Ficus vasta 

Carissa spinarum 

Albizia gummifera 

Calpurnia aurea 

Euclea diuinorum 

Dodonea angustifolia 

Pterollobium stellatum 

Rosa abyssinica 

Juniperus procera 

Cupressus lusitanica 

Euphorbia abyssinica 

Allophyllus abyssinicus 

Croton macrostachyus 

Wanza 

Endod 

Gesho 

Kinchib 

Sesbania 

Atat 

Saligna 

Kundoberbere 

Getem 

Wulkufa 

Nechbaherzaf 

Keybaherzaf 

 

Cordia africana 

Phytolaca dodecandera 

Rhamnus prinoides 

Euphorbia tirucalli 

Sespania sesban 

Mytenus senegalensis 

Eucalyptus saligna 

Schinus molle 

Scheffera abyssinica 

Dombeya torrida 

Eucalyptus  globulus 

Eucalyptus camoldulensis 

 

             Shebel Berenta wereda ARDO, 2005 

3.1.1 Economic activity 

For all farmers of the study area, their source of income is crop production and animal husbandry. 

Of these two, crop production, which is limited to a minimum technological input and which is 

totally dependent on natural conditions, takes the lion’s share. The following are the major food 

crops of the study area (Table 4).  
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Table 4: Major cultivated crops of the study area in order of importance 

Type of crops  Local name  Scientific name 

Teff 

Wheat 

Sorghum 

Chickpea 

Maize 

Grasspea 

Field pea 

Barely 

Haricot bean 

Lentils 

Niger seed 

Sunflower 

Flax (linseed) 

Fenugreek 

Faba beans 

Teff 

Sindie 

Mashela 

Shimbera 

Bekolo 

Guaya 

Ater 

Gebs 

Boleke 

Miser 

Nug 

Suf 

Telba 

Abish 

Bakela 

Eragrostis tef 

Triticum vulgare 

Sorghum bicolor 

Cicer arietinum 

Zea mays 

Vicia sativa 

Pisum sativum 

Hordeum vulgare 

Phoseolus vulgaris 

Lens culinaris 

Guizotia abyssinica 

Helianthus annus 

Linus usitatissimum 

Trigonella foenum grecum 

Vicia faba 

Source: Shebel Berenta wereda ARDO, 2005 

 

3.2  Demographic characteristics of the study area 

Shebel Berenta wereda has a total population of 104,983 and a population density of 123 persons 

per square kilometer, whereas the study area has a population of 6,031(Table 5) and a population 

density of 181 persons per square kilometer (Shebel Berenta wereda Annual Report, 2005). 

According to the 1984 and 1994 census, the total population of the study area was 3,902 and 

4,736, respectively. Over the last decade, therefore, the population has increased by 1,565 with an 

average household size of six persons.  It represents a rapid population growth. Assuming that the 

average population increases in the study area by 2.1%, the population of the study area would 

have been less than half of the current size about 30 years ago. 
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Table 5:  Demographic characteristics of the study area  

Year  Sex Total population 
Male  Female 

1984 1891 2011 3902 
1994 2234 2502 4736 
2004 2924 3107 6031 
Source: ECSA 1988,1994 and Shebel Berenta wereda ARDO, 2005 

 

The figure shows a more rapid population growth in the second decade than in the first. The 

study area is entirely inhabited by the Amhara ethnic group and the language of communication 

and administration is Amharic. With respect to religious affiliation, 99% of the population are 

Orthodox Christians while the remaining 1% are Muslim (Shebel Berenta wereda ARDO, 2005).  

3.3  Sample site selection 

The study site was selected through the following procedure: 

1. The study area was first surveyed and then delineated from a topo map of scale 1:50,000. 

2. On the basis of vulnerability to drought four Peasant Associations namely, Kutkwat (not 

vulnerable), Bonya (frequently vulnerable), Abaselama (less vulnerable) and Yekachera 

(more vulnerable) were selected. 

3. The available cultivated land, grazing land and forestland were assessed, and a representative 

area from each land use type was selected. 

3.3.1  Data collection and analysis  

In this study information and documents about the wereda as a whole, and official records and 

field data about the study area, were collected systematically. The secondary sources of 

information, both published and unpublished records, were obtained from Shebel Berenta wereda 

Agricultural and Rural Development Office, Amhara Region DPPC, East Gojjam zone and 

Shebel Berenta wereda DPPD, National Meteorological Service Agency, federal DPPC and, 

Ministry of Agriculture and United Nation Economic Commission for Africa. 

The primary sources of information of the study were: 

1) structured interviews of officials of the wereda and development agents (DAs) of the study 

area; 

2) in-depth focus group discussion with active participants and local elders of the farmers; 
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3) structured interviews of peasant household heads; and 

4) field survey of the different natural resource conservation measures 

 

To collect the necessary data a carefully designed questionnaire, consisting of 75 interconnected 

questions, was employed using the following procedure. To select the peasant household heads 

(respondents), the total number of household heads of the study area was registered. The number 

of sample household farmers selected for the questionnaire was determined using the following 

formula (Cochran, 1977). 

 

 

 

Where 

            no = the desired sample size when the population is greater than 10,000 

            n =  number of sample size when population is less than 10,000 

            z =  95% confidence limit i.e. 1.96 

            p =  0.1 i.e.(proportion of the population to be included in the sample i.e. 10% 

           q =  1-0.1 i.e. (0.9) 

           N = Total number of population 

           d = margin of error or degree of accuracy desired (0.05). 

 

Based on this a total of 108 respondents were selected. From Kutkwat, Abaselama, Bonya and 

Yekachera, 28, 24, 26 and 30 sample household heads respectively were chosen using a 

proportionate random sampling technique. After this eight enumerators, who have completed 

grade 12, were selected. Two days training about how to approach and fill the questionnaire had 

been given for them. After that they went to each household and filled the format by asking the 

respondents orally. Farmers, who declined the request, by saying I do not know, were 

immediately replaced by others from the reserves. 

Inferential statistics were used to analyze the data. 
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3.4   Assessing environmental degradation of the study area 

Environment refers to all factors, both living and nonliving, which affect an individual or a 

population at any point in its life cycle (Chhatwal et al., 2003).  In the rural part of Ethiopia, land 

and forest resources constitute important components of the environment. Assessing changes in 

vegetation patterns, land use patterns and population are important parameters to study the 

environmental history of an area. Therefore, to assess environmental degradation of the study 

area the following parameters were used: 

1)  change in land use and land cover between 1957and 2005 

2) deforestation  

3) soil degradation assessment:-  

      a) chemical soil degradation  

      b) physical soil degradation  

3.4.1  Changes in land use and land cover between 1957 and 2005 

The term land use describes the type of uses (forest, residential areas, mining and conservation 

areas) to which the land has been subjected, whereas land cover describes the appearance, 

features and characteristics of that land in more detail (Byrne, 2001). Land cover, therefore, 

refers to things that cover the land characteristics such as crops, wood, bush, grazing and 

settlements. Land cover influences erosivity of the soil eroding agents and erodibility of the 

eroding subjects (Morgan, 1995). 

To assess the changes in land use and land cover, spatial database was created by taking a set of 

panchromatic aerial photographs taken in 1957 (November) and delineating the present land use 

and land cover on topo map using GPS (Global Positioning System), by intensive fieldwork.  

Both topo map and photographs have base scales of 1:50,000 and were obtained from the 

Ethiopian Mapping Agency (EMA). Two photographs covered the study area. It was necessary to 

delineate the current land use and land cover by fieldwork as recent photographs for the study 

area were not available. 

 The spatial database was established by: 

1) scanning the aerial photographs and the current land use and land cover; 
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2) geo-referencing the photo mosaics and the current land use map according to the Universal 

Transfer Mercator (UTM) geographic projection and the modified Clarke 1880 spheroid 

using ERDAS imagine 8.6;and  

3) delimiting and cutting out the study area by tracing it from 1:50,000 topographic maps and 

digitizing it in Arc GIS 9, then superimposing the view on the spatial database created from the 

photographs and the current land use and land cover map. 

The identification and classification of land cover types on the aerial photographs was undertaken 

by visual interpretation and using mirror stereoscope for visual verification. Different land uses 

were identified (Table 6). ERDAS Imagine 8.6 and Arc GIS 9 were used to analyze the spatial 

data bases created.  

Table 6: Description of the land cover classes identified in the study area   

Land cover Description  

Cultivated land Areas used for crop cultivation, both annual and perennial 

Settlements  The scattered rural settlements that are closely associated with home plots 

cultivated fields (around 0.0125 ha).  

Forest  Areas covered with dense growth of trees that formed nearly closed canopies. 

This includes plantation forests mainly eucalyptus trees.  

Wood lands Areas with sparse trees mixed with short bushes, grasses and open area; less 

dense than the forest. 

Shrub lands Areas covered with shrubs, bushes and small trees, and some grasses 

Grazing lands Grassland areas used for communal grazing as well as bare land that has very 

little or no grass cover  

 

3.4.2 Deforestation  

To assess the rate of deforestation, local elders were asked to identify the place where they 

collected fuel wood, fence wood, construction poles and farm implements thirty years ago and at 

present. In addition to this, ground field survey was conducted and remotely sensed data were 

used to evaluate the changes. 
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3.4.3 Soil degradation assessment 

To assess the extent of soil degradation, some physical and chemical properties of the soil were 

assessed using the following procedures. First, from the four sites, cultivated land, grazing land 

and forestland were selected. This is because they are the major land use types in the study area. 

After this, four cultivated fields, two grazing lands and a forestland were selected. From these 

land uses, soil samples at a depth of 15 cm with a replication of three were collected. The reason 

for this is the average soil depth that can be plowed is 15 cm, and the roots of most annual crops 

grow at this depth. 

The physical properties of the soil include bulk density, soil crust (seal) formation, gully density 

and gully texture (gully surface area). Soil bulk density measures how dense and tightly packed 

the soil is. If the bulk density for a soil sample is <1.0 g/cm3, it has a very low density and if it is 

near 2.0g/cm3 or greater, it is a very dense soil and it reduced plant growth, reduced infiltration 

rates, and increased runoff (Cooper, 2006). For good plant growth, bulk densities should be about 

1.4 g/cm3 for clays and 1.6 g/cm3 for sand (Danahue, 1990 cited in Belayneh, 2005). The bulk 

density measurement, therefore, is valuable for understanding soil processes such as heat, water 

and nutrient exchange and porosity of the soil and yields information about the soil's potential for 

plant growth. Thus, bulk density (soil compaction) was taken as a parameter to evaluate physical 

degradation of the soil of the study area. To determine the soil bulk density, undisturbed soil 

samples were collected using soil sample coring of known dimension. These soil samples were 

dried in the oven at a temperature of 105 0C for 24 hours and their weight determined, in the eco-

physiology laboratory, department of biology, Addis Ababa University. 

 

Chemical degradation of a soil is change in the chemical properties of soils that regulate nutrient 

activity and capacity. The major chemical properties of the soil are CEC, organic matter content, 

pH, soil salinity and soil acidity. The soil organic matter consists of decayed plant and animal 

tissues and microorganisms (Bandel, 2002). It affects and stabilizes the physical and chemical 

properties of the soil. Organic matter improves soil structure, increases water infiltration and 

water holding capacity, stabilizes and holds soil particles together, thus improves soil fertility. It 

also reduces the hazard of erosion; stores and supplies available nutrients (nitrogen, phosphorus, 

and sulfur), which are needed for the growth of plants and soil organisms; increases the soil CEC, 

lowers bulk density, makes soil easier to work; and ties up pesticides, heavy metals, and many 
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other pollutants and thus reduces the negative environmental effects  (USDA, 1996). Thus 

evaluating soil organic matter of different land use types indicates the level of their productivity 

or the degree of degradation. The ability of a soil to retain cations (positively charged ions) such 

as potassium (K+), ammonium (NH4+), hydrogen (H+), calcium (Ca++), and magnesium (Mg++) in 

a form that is available to plants is known as cation exchange capacity (CEC). It is a measure of 

the quantity of cations that can be adsorbed and held by a soil. CEC is expressed in meq/100g of 

air-dried soil or Cmol/kg (Cooper, 2006). 

 
The main sources of CEC are clay minerals and organic matter (humus). This is because the 

negative charges on the surface of humus attract positive charged ions and clay due to isomorphic 

substitution. Soils high in organic matter and clay content tend to have higher CEC's than those 

low in clay and organic matter. Thus, the higher the CEC, the higher the negative charge and the 

more cations that can be held, the more nutrients the soil can supply. In this study, CEC and 

organic matter content were selected for evaluating extent of soil chemical degradation.  

To analyse the status of the soil chemical degradation, the organic matter content of the collected 

soil samples were determined using macro-kjeldahl method, in the eco-physiology laboratory, 

department of biology, Addis Ababa University, as described in Sahlemedhin Sertsu and Taye 

Bekele (2000). The same source states that organic matter content of a soil could be estimated from 

the total nitrogen content of soil by multiplying the percent total nitrogen by 20 by assuming organic 

matter contains 5 % nitrogen.  

The macro-kjeldahl method involves three processes: digestion, distillation and titration. During 

digestion organic nitrogen is converted into ammonium nitrogen with the help of potassium sulphate 

(K2SO4) to raise the temperature and cupric sulphate (CuSO4.5H2O) as a catalyst. The amount of 

nitrogen is then estimated from the amount of ammonia liberated by distilling the digest with alkali 

(NaOH). The ammonia liberated is trapped by Boric acid and titrated using HCl. One gram of soil 

sample, passed through a 0.5mm sieve and two gram of mixture of potassium sulphate and cupric 

sulphate were added into the macro-kjeldahl tube. The mixture was moistened with distilled water, 

to which and 7ml of concentrated sulphuric acid (H2SO4) was added. The mixture was then digested 

at 3000C in the digestion stand for three hours until a clear green solution developed. Then 75ml of 

40% sodium hydroxide was added into the digest for digestion. The distillate was received in 20ml 

of 2% boric acid mixed indicators and titrated with 0.1N HCl until the green color of the distillate 
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changed to pink. Similarly the blank was passed through all the steps side by side like that of the 

sample to compensate for any contributions from the reagents used. Lastly, the percent (%) of 

nitrogen present in the soil sample was calculated as follows: 

 

                      

 

                

               Where, a = ml of HCl required for titration of the sample. 

                           b = ml of HCl required for titration of the blank. 

                          S =air dried weight of soil sample in grams 

                          N =normality of the titrant (HCl). 

Finally, the percent of nitrogen (N%) was multiplied by 20 to get the soil organic matter content. 

While the soil CEC was measured using the ammonium acetate method (in the Soil Laboratory of 

Water Works and Design and Construction Enterprise) because it is suitable for acid to neutral soils 

(Sahlemedhin Sertsu and Taye Bekele, 2000). 

3.5  Identifying the impact of land-use on the intensity of drought 

3.5.1  Evaluating the current land-uses against treatment oriented capability  

  classification 

Land capability classification was first developed by the USDA’s Soil Conservation Service as a 

method for grouping land into spatial units that have similar limitations (i.e. permanent 

limitations) with respect to slope angle, soil depth, climate, liability to drought, and flooding. 

(Klingbiel and Montgomery 1961; Hockensmith, cited in Belay, 2003).  

To check whether or not land-use aggravates the impact of drought, the current land-use and land 

treatment practices adopted in the study area were evaluated against treatment-oriented (TO) 

capability classification using the following procedures. 

A topographic map, having a scale of 1:50,000 and contour interval of 40 m was obtained from 

the Ethiopian Mapping Agency. This was followed by a transect walk along the long axis of each 

PAs. Along the transect line sample plots at a grid interval of 250 m were taken. At each sample 

plot auger hole observations were made, and slope percentage, soil depth, land-use type, and soil 

                   (a-b)*N*0.014*100 
 %N  =            _______________ 
                                   S 
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and water conservation practice(s) were described and recorded. Values of slope percentage, soil 

depth, land use type and kinds of soil and water conservation practice(s) were checked against the 

modified TO capability classification scheme for use in the northern Ethiopian highlands (Belay, 

2003). 

The TO scheme allows annual cropping on slopes as high as 47 %, and soils as shallow as 20 cm, 

provided that appropriate conservation measures are applied. 

Table 7: A modified treatment-oriented capability classification for use in the northern Ethiopian 

highlands 

Soil depth Gently 
slopping 

Moderately 
sloping 

Strongly 
sloping 

Very strongly 
sloping 

Steep Very 
steep 

(<12%) 
(< 70 ) 

(12-27%) 
(7-150) 

(27-36%) 
(15-200) 

(36-47%) 
(20-250) 

(47-58%) 
(25-300) 

(>58%) 
(>300) 

  Deep 
 (>90cm) 

 
C1 

 
C2 

 
C3 

 
C4 

 
FT 

 
F 

 Moderate 
 (50-90cm) 

 
C1 

 
C2 

 
C3 

 
P 

 
FT/F 

 
F 

 Shallow 
(20-50cm) 

 
C1 

 
C2/P 

 
C3/P 

 
P 

 
F 

 
F 

Very shallow 
(<20cm) 

 
P 

 
P 

 
P 

 
P 

 
F 

 
F 

 Source: Belay Tegene, 2003  
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Table 8: Characteristics and recommended treatments of capability units of the treatment-oriented 

classification scheme      

Group  Class Characteristics and recommended treatments 

Suitable for 

tillage 

 

C1 

Cultivated land; up to 70 (<12%) slops; soil depth normally over 

10cm; require no or few intensive conservation measures, e.g., 

contour cultivation and strip cropping, vegetative and rock barriers 

and broad-based terraces; 

C2 Cultivated land; slopes 7-150 (12-27 %) with moderately deep soils; 

needs more intensive conservation, e.g., bench terracing, hexagons, 

mini-convertible terracing; conservation measures can be 

constructed by small sized bull dozers; 

C3 Cultivated land; slopes 15-200 (27-36%); bench terracing, hexagons, 

mini-convertible terracing on deeper soils, and hillside ditching, 

individual basins on less deep soils; conservation measures are 

constructed by small bulldozers; 

C4 Cultivated land; slopes 20-250 (27-36%); bench terracing, hexagons, 

mini-convertible terracing; all conservation treatments are done by 

manual labor; 

P Pasture; slops approaching 250 (47%); soil depth too shallow for 

cultivation; use for improved or managed pasture and rotational 

grazing; zero grazing where land is very steep and too wet; 

FT Food/fruit trees on slopes of 25-300 (47-58%); soil depth over 50 

cm; use for tree crops with orchard terracing; inter terraced areas in 

permanent grass; contour planting; diversion ditches; mulching; 

F Forest land; slopes over 300 (>58%) or over 250 (>47%); where soil 

is too shallow for any of the conservation treatments; 

Wet land 

liable to flood; 

also stony land 

P 

 

F 

Wetland; slopes below 250 (<47%); use as pasture; 

 

Very stony land; slopes over 250(>47%); maintain as forest; 

Gully land F Maintain as forest land 

 Source: Belay, 2003 
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3.6  Methods of drought measurements 

Is drought measurable? The answer is yes. But as there is no one definition for drought that can 

be operational everywhere, there is no one perfect method to measure drought. Therefore, many 

indices for drought, which vary in their degree of complexity, have been developed, and different 

countries, authors and researchers use different methods to measure drought. In general, Percent 

of Normal, Deciles, Palmer Drought Severity Index (PDSI), Standardized Precipitation Index 

(SPI) and Crop Moisture Index (CMI) are some of the most widely used measurements for 

drought (Glantz, 1991). In Ethiopia the Percent of Normal is selected as drought measurement by 

the National Meteorological Service Agency of the country (NMSA, 1996). 

In the present work, SPI was selected for measuring drought because of its quality to quantify 

intensity and duration of drought more clearly than the others. The SPI was developed by McKee 

et al. (1993, 1995) to quantify the precipitation deficit for multiple time scales. These time scales 

reflect the impact of drought on the availability of the different sources of water. The SPI is 

calculated using the following formula (McKee et al, 1993):  

      Where  

      =X mean precipitation value of a month    

      =X precipitation of a month 

             =Y standardized value of monthly rainfall 

      =δ  standard deviation 

Table  9: SPI value and drought category 

SPI value Drought category 
0.00 to -0.99 Mild drought 
-1.00 to -1.49 Moderate drought 
-1.50 to -1.99 Severe drought 
-2.00 or less Extreme drought 
A drought event occurs any time when the SPI is continuously negative and reaches intensity 

where the SPI is –1.0 or less. The event ends when the SPI becomes positive. Each drought 

event, therefore, has a duration defined by its beginning and end, and intensity for each month 

that the event continues.  

δ
XXY −

=
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4 RESULTS AND DISCUSSIONS 

 
4.1 Drought in Shebel Berenta wereda 

4.1.1  Frequency of drought  

It is difficult to have an accurate record of the occurrences of drought of the study area. 

Therefore, only the most e and well-known droughts of the past fifty years may be presented as 

compiled from local elders, and Agricultural Office and Disaster Prevention and Preparedness 

Desk (DPPD) of Shebel Berenta wereda (Fig. 4). 
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 Fig 4. Frequency of drought  

Before the past three decades, when the population of the study area was below 3,902, and a 

significant percentage of the study area was still covered by natural vegetation, the frequency of 

drought was longer, droughts occurring within a space of six years. However, over the last three 

decades, with the high increase in population and degradation of the environment, drought occurs 

within a shorter interval, that is 2 to 3 years (Shebel Berenta wereda ARDO, 2005). This means 

the frequency of drought is increasing. It appears there exists a direct correlation between 

environmental degradation, rapid population growth and the frequency of drought. 
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a) Drought measurements 

As mentioned in earlier, the main crop growing months of the study area are June, July, August 

and September. If there is failure of rain during these months, the consequence is crop yield 

reduction. When we see the calculated value of SPI of the study area (Table 10), from 1985 to 

2004, there were seven severe and four moderate drought years. These years were associated with 

crop yield reduction. This information, it is hoped may be of use to pinpoint past drought years 

and months. 

 

Table  10: Calculated value of SPI in Shebel Berenta wereda (1985-2004)  

Year Jan Feb Mar April May June July Aug Sept Oct Nov. Dec 
1985 0.47 -0.80 -0.09 0.17 0.08 -0.54 -0.73 -0.46 0.15 0.34 -0.30 -0.72
1986 -0.78 1.60 -0.22 1.12 -0.53 2.36 -0.98 -0.64 0.97 0.37 -0.45 -0.05
1987 -0.64 -0.92 3.19 0.07 1.18 0.13 -1.75 -0.01 -1.21 -0.26 -0.47 0.98
1988 0.14 1.96 -1.01 0.09 -0.88 -0.68 1.65 1.66 1.16 0.59 -0.47 -0.72
1989 -0.78 -0.74 -1.01 -1.52 -0.79 -0.29 -1.62 1.93 0.79 -0.57 -0.47 -0.72
1990 -0.78 0.90 0.23 -0.82 -0.68 -1.57 1.02 -1.37 -1.71 -0.95 -0.47 -0.72
1991 -0.37 1.26 -0.34 -1.52 -1.13 -1.57 0.90 -0.57 -1.22 -0.95 -0.47 -0.72
1992 0.19 1.95 -0.53 0.92 -0.08 -0.56 -0.53 1.24 1.79 1.65 -0.47 1.15
1993 -0.51 0.46 -0.21 0.61 2.36 0.04 0.94 -1.83 1.09 -0.30 -0.47 -0.72
1994 -0.63 -0.82 -0.31 -0.49 -0.58 0.31 1.45 0.45 0.38 -0.95 -0.26 -0.72
1995 -0.78 -0.36 -0.62 0.55 0.83 -1.19 -0.17 0.33 -1.01 -0.93 -0.47 2.01
1996 0.86 -0.94 1.37 1.03 0.96 1.39 -0.67 -0.22 -0.79 -0.88 0.60 -0.61
1997 3.18 -0.96 -0.37 2.40 -0.06 0.12 -0.53 -0.51 -0.66 1.69 1.80 -0.19
1998 -0.65 -0.29 -0.16 -1.12 1.82 -0.06 -0.07 0.55 0.73 1.79 -0.36 -0.72
1999 0.63 -0.96 -0.97 -0.64 -1.13 -0.67 0.37 1.24 -0.90 1.96 -0.39 -0.55
2000 -0.78 -0.96 -0.78 1.31 0.27 -0.35 0.76 0.41 1.31 0.12 3.56 0.17
2001 -0.78 -0.26 1.43 -0.34 0.77 1.19 1.47 -1.55 -0.83 -0.83 -0.38 -0.72
2002 1.78 0.35 -0.55 -0.93 -0.99 -0.23 -0.08 -0.66 -0.37 -0.95 -0.47 2.3
2003 0.06 0.16 0.88 -0.68 -1.13 1.59 -0.38 0.41 0.72 -0.62 0.88 1.62
2004 0.14 -0.60 0.06 -0.21 -0.26 0.56 -1.03 -0.39 -0.41 -0.32 -0.47 -0.34

Standard 
deviation 

9.29 16.16 39.62 39.43 45.48 53.31 95.00 76.29 50.36 51.88 20.14 12.56

Average 7.23 15.58 39.85 59.90 51.57 83.56 278.61 218.98 85.95 48.95 9.44 9.10
 

4.1.2  Economic activity of the Study area 

a) Crop Production  

The activity of farmers of Shebel Berenta wereda in general and the study area in particular is 

totally tied to rain-fed agriculture. For all farmers their source of income is crop production and 

animal husbandry. Of these, crop production, which is limited to minimum technological input 
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and which is totally dependent on natural conditions, takes the lion’s share. Thus at present about 

two third of the total area of Shebel Berenta wereda is devoted to crop production (Table 11). 

 
Table  11:  Percentage of current land use and land coverage of Shebel Berenta, Enemay and    

           Dejen wereda 

  Wereda  
  Land cover 

Shebel Berenta Dejen Enemay 

Area (ha)      % Area (ha)           % Area (ha)            % 

Cultivated land 
Grazing land 
Bush and shrubs 
Forest 
Residential 

26448 31 25493 45 38389 71 
3847 5 3987 7 4887 10 
10343 12 11531 20 2439 5 
772 1 137 0 128 0 
3625 4 2570 5 4797 9 

Gorges and steep slopes 39965* 47* 13375 23 173 0 
Total area 85499 100 57093 100 50813 100

0 almost none 3 

Source: Shebel Berenta, Enemay and Dejen wereda, ARDO, 2005 

This table shows that in Shebel Berenta, Dejen and Enemay weredas (neighboring weredas) 

about 31, 45 and 71% of land, respectively was devoted to crop production.  
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Fig.5. Crop production of Shebel Berenta, Enemay and Dejen wereda (1994-2005) 

With regard to physical features, Shebel Berenta and Dejen wereda are more or less similar. 

However, crop production decreases from Enemay to Dejen wereda and further to Shebel Berenta 

weredw (Fig.5). The reason for this might be drought followed by environmental degradation. 

The African case studies on famine found that environmental stress such as drought has strong 

consequence on crop production (Tesfaye Teklu, 2003).  

                                                 
3 *  I don’t agree with the method of measurement 
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b) Livestock  

As in other parts of Ethiopia, livestock are an integral part of the sedentary life of people in the 

study area.  But oxen are the "engines" of the subsistence crop production systems.  Because of 

this, about 70% of the respondents possess at least one ox and only 30% of the respondents did 

not posses any ox.  However, all the respondents indicated they posses at least some poultry. 

(Table 12). At the national level, 30% of the highland farmers were found to be without an ox in 

1994/95 (CAS, 1995), which is similar to the results of the surveyed households. 

Table  12: Total number of livestock owned by the sample households 

Types of 
livestock 

Respondents (%) Total  
I don’t have 1 2 3 4 >5 

Ox 30 26 36 3 4 1 100 
Cow 53 24 16 - 5 2 100 
Donkey 61 25 12 2 - - 100 
Goat 66 5 6 4 3 16 100 
Sheep 74 - 1 - - 25 100 
Mule 96 4 - - - - 100 
Poultry 70 5 14 3 4 4 100 
 

Regarding the trend in livestock numbers, the respondents indicated that there had been an 

overall decrease at household levels, while the total number at village level had increased. Lack 

of grazing land and drought were described as causes for the decrease at households level.  

With regard to feeding system, livestock are dependent on degraded communal grazing lands and 

on crop residues collected in autumn and ‘bega’ season. Asked whether or not households 

possessed individual grazing land, all respondents said that they did not have their own grazing 

land. A large part of the communal grazing land was cultivated. The reason for this narrowing of 

grazing land was indicated to be increase in population and expansion of cultivation land. 

d)  Off-farm activities 

The main source of income for peoples of the study area is crop production, while on farm 

activities were almost none (Table 13). 
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 Table  13: Off-farm activities of households 

Types of off-farm  
Activities 

Respondents 
Participated (%) Not participated % 

Weaving 5 95 
Tailoring 2 98 
Selling of charcoal and fuel wood 14 86 
Food for work 10 90 
Total  30 70 

 

Asked about sideline occupations, about 70 % of the respondents said that they had none. Only 

30 % of the respondents reported that they were engaged, on an irregular basis, in non-farm 

income earning activities, which were mostly Food for Work Projects and selling charcoal and 

fuel wood. From these activities, on average, they earn between 300 and 650 Ethiopian Birr per 

year. This means that they entirely depended on agriculture. As they depend on a rain-fed 

agriculture they are vulnerable to the effects of drought. Drought reduces crop yields. Therefore, 

any one-year’s drought exposes them to immediate food shortage, or famine.  

4.2  Farmers` perception of the meaning and causes of drought 

4.2.1  The meaning of drought to farmers 

Finding the same meaning to the question “what is drought?” from the farmers is difficult. As 

stated in part two there is no acceptable definition of drought that can be operational everywhere. 

So, it is not surprising to find different meanings of drought from the respondents. (Table 14). 

 Table 14: The meaning of drought 

Definition Respondents  
No. % 

No rain, less rain and untimely rain 83 77 
Absence of September rain 25 23 
Total 108 100 
 

About three fourths of the farmers perceive drought as no rain, less rain and untimely rain. They 

perceive untimely rain especially rain that falls from October to January as drought because it is 

destructive to the mature crops. About a quarter of the respondents perceive drought as absence 

of rain in September. To them it is rain or no rain in September that decides whether they get 



 38

high or low crop yield. For most farmers rainfall less than the long-term average they require is 

considered as drought.  

4.2.2 Farmers perception to causes of drought 

Farmers of the study area have different perception for the causes of drought (Table 15). 

Table  15: Farmers` perceptions of the causes of Drought 

Perceived causes No. % 
Deforestation 58 54 
Soil erosion 5 4 
God 42 39 
Climatic change 3 3 
Total 108 100 
 

Several questions related to the causes of drought were asked. About two thirds of the 

respondents believed that environmental degradation, mainly deforestation and soil erosion, are 

the major causes of drought in the study area. They associate deforestation and soil erosion with 

rapid population growth and poor soil conservation practices.     

Because of rapid population growth farmland size per household has decreased to less than one 

hectare which makes newly formed households landless thus forcing them to plough marginal 

areas, increasing pressure on the land resources, accelerating land degradation which further 

aggravates the effects of drought. A study conducted by Guinand (2001) in northern Ethiopia 

indicates that rapid population growth put more pressure on arable land, and forced many poor 

farm families to plow escarpments and steep slopes. When respondents talk about the causes of 

drought, they articulate distinctive explanations for each of them. They say that forest cover has 

an influence for the regulation of the environment as it brings clouds that carry rain. They 

associate for instance the absence of ‘belg` rain to the disappearance of forests. They express that 

they themselves invite drought due to lack of good knowledge about family planning. 

About 39 % of the farmers believed that no person or institution has power to bring drought. 

They said that drought comes from the sky and the one who has power to do what he wants is 

only God. They accept drought as a manifestation of the wrath of God (Ye-Igziabher quta). In 

addition, they perceive drought as a punishment for man’s misconduct and disregard of his moral 

duties. They list misconduct and disregard, as for instance not paying tithe and tax for the church; 
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or not going to the church even on Sabbath, that could displease God. Thus, God brings drought 

to show them their limited power. This group rejects the idea of the former group by saying they 

get sufficient rainfall at some years which should not have been the case if the environmental 

state caused it. 

4.3   Assessment of the environmental degradation of the study area 

4.3.1 Changes in land use and land cover between 1957 and 2005 

To show changes in land cover and land use in the study area two land cover maps were 

produced (Fig. 6).  
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Fig 6. The land use and land cover changes of the study area for the past ~50 years and the 

present. 
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Table 16: Land cover changes in the study area between 1957 and 2005 

Land cover type Area in 1957 Area in 2005  Changes between 1957 and 2005 
ha % ha % ha %

Cultivated lands 1364.7 40.9 2082.2 62.5 +717.5 +52.5
Wood lands 1386.9 41.8 218.5 6.6 -1168.4 -84.4
Settlements 123.1 3.7 359.9 10.8 +236.8 +192.2
Shrub lands 185.6 5.6 543.2 16.3 +357.6 +192.6
Grass lands 232.8 6.9 123.2 3.7 -109.6 -47.0
Forest  36.3 1.1 2.4 0.1 -33.9 -93.3
Total  3329.4 100 3329.4 100 - -
 

a) Forest, wood lands and shrub lands 

Fifty years ago, about 1.1, 41.8 and 5.6 %, of the study area was covered by forest, woodlands 

and shrub lands, respectively. However, at present forests, woodlands and shrub lands cover only 

0.1, 6.6 and 16.3 %, respectively (Table 16). The area under vegetation cover showed a 

decreasing trend from 1957 to 2005 by about 844.7 ha that is 16.9 ha per year. According to the 

respondents and local elders, the main reason for this decrease was expansion of farmlands 

followed by cutting of trees for construction. At the national level, clearing of vegetation for 

agriculture is estimated to be 62,000 ha annually (Leonard, 2003).  Apart from the fuel wood 

demand of an increasing population, respondents and local elders indicated that every year new 

houses are built by the young who form their own households.  As they mostly get wood for 

construction from the natural vegetation, devegetation and deforestation increase aggravating 

environmental degradation on a continuous base. 

b)  Cultivated lands 

This category includes farmlands except homegardens. The total area of cultivated land in 1957 

and 2005 was 1365 ha (41 %) and 2082 ha (63 %), respectively. This land use type had increased 

by about 718 ha between 1957 and 2005, as a result of the increase in population, according to 

the views of the respondents. Local elders and about 55% of the respondents noted that, fifty 

years ago, the number of population was low and that only a small part of their area was 

cultivated; and to improve the fertility of land, fallowing was used. It is interesting to note that 

when a 65 year old man, Ato Baye Zewde, was asked to share his observation on the change in 

the relationship between population growth and farm land size in his life time, he reported that 
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before the Derg regime (30 years ago) the number of the population was low which meant that 

there was sufficient cultivated land. However, over the last 30 years, particularly after 1991, the 

reverse was the case, according to him. He also noted that, for example, during the Derg regime 

his neighbor had had ten children and about five hectares of cultivated land. At present, all of 

them have formed households but three of them did not get farmlands during the 1997 regional 

land redistribution. As a result, they plow grazing lands and bush lands.  

As mentioned in part three, the population of the study area has been high.  As a result new 

households, who have limited access to cultivated land, have been formed. The question is where 

would they find land to till. As the local people explain "there is population explosion but the 

land is fixed! Limited! One does not make land. Thus there is land starvation. Hence the newly 

formed landless households who have no choice go after marginal lands such as shrub lands, 

grazing lands, forest land, woodlands, and steep slopes." Therefore, at present the largest portion 

of land (62.5%) is devoted to crop production (Fig.6). 

c)  Settlements 

Settlements covered a total area of 123.1 ha (3.7%) in 1957 and 359.9 ha (10.8%) in 2005. This 

meant an increase by 236.8 ha between 1957 and 2005. Again, the proximate cause for the 

increase is population growth and newly formed households. 

d)  Grazing land 

Grassland cover was about 232.8 ha and 123.2 ha in 1957 and 2005, respectively. This land use 

type decreased by about 109.6 ha. Grazing lands normally bordered rivers, streams and 

homesteads. According to the respondents and local elders, the main reason for the decrease in 

areal coverage was population pressure, which caused much of the grazing land to be cultivated. 

In general it can be said that there was a significant shift in land use in Shebel Berenta wereda 

between 1957 and 2005. Most of the shift was from other types of land use to agriculture and 

settlement with the associated increase in erosion and runoff. Field observations indicated that 

steep slopes, grasslands, bush lands and woodlands were cultivated without proper soil and water 

conservation practices. Such practices result in high erosion and land degradation, the 

consequences of which are reduction in crop yield, food shortage and famine. 
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4. 3.2  Deforestation  

To assess the extent of forest resource degradation, respondents and local elders were asked how 

long they walked to fetch wood for different purposes thirty years ago and at present (Table 17). 

According to the respondents and local elders, their environment was intact with natural 

vegetation thirty years ago making it easy to get fuel wood, construction poles, farm implement 

wood and fence wood. They described details of specific areas which were covered by forests 

thirty years ago.  

Table 17: Percentage distribution of households by length of time they walked to the source of              

fuel wood, farm implements wood, and fence wood and construction pole 

Time in 
hours 

Thirty years ago At present 
Fuel 
wood 

Fence Construction 
pole 

Farm 
implements

Fuel 
wood

Fence Construction 
pole 

Farm 
implements

<1hr 64 58 56 56 22 22 22 22
1-2 36 28 32 32 4 4 4 4
2-3 - 14 7 7 7 25 14 7
3-4 - - 5 5 18 49 4 -
4-5 - - - - 8 - 5 -
5-6 - - - - 24 - - -
>6 - - - - 17 - 53 67
Total 100 100 100 100 100 100 100 100

 

This table shows the depletion of forest resources over time. About 88 % of the surveyed 

households reported that, 30 years ago, they had to walk for a maximum of 2 hours to get wood 

for their construction, for farm implements, and for fencing.  The remaining 12 % indicated they 

needed four hours. With regard to fuel wood collection all households indicated that they had to 

walk only for a maximum of two hours. These data suggest that, thirty years ago, natural 

vegetation was available at reasonable distance from their homesteads. However, at present the 

situation is remarkably different. 

Currently, about 67, 52, and 17 % of the surveyed households reported that they have to walk for 

more than 6 hours to get wood from natural vegetation for farm implements, construction and 

fuel wood. And about 50 % of the respondents have to walk 3 to 6 hours to get fuel wood. Eighty 

percent of the respondents and local elders stated that natural vegetation cover of their area has 

decreased by about half over the last three decades. 
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At present about 22% of the surveyed households have self-planted trees (Eucalyptus globulus). 

They use this plant as their main source of fuel wood, fence wood, farm implements, and 

construction pole. However, about three fourths of the respondents are still dependent on the little 

remaining natural vegetation resources and trees on their own farmlands. Eventually this will 

result in complete clearance of the remaining natural vegetation in the area.  

4.3.3  Soil degradation assessment  

The soil test analysis result in this study indicated the levels of the CEC, bulk density and organic 

matter content of grazing land, cultivated land and forestland. There was no significant difference 

between grazing land and cultivated land in the levels of CEC, organic matter and bulk density of 

the soil. However, the CEC, bulk density and organic matter content of the soil of forestland 

differed significantly from the other two land-use types (Table 18).  

Table 18: Soil physical and chemical characteristics in forest, cultivated land and grazing land. 

Means with the same letters are not significantly different at P=0.05.  

Types of land-use                               Treatments 
Bulk density (g/cm3) CEC(Cmol (+)/kg) Organic matter(%) 

Forest 0.52±0.006a 61.18±5.46c 6.21±0.23x
Grazing land 1.46±0.047b 31.27±0.97d 2.46±0.304y
Cultivated land 1.39±0.036b  34.68±1.69d 1.77±0.22y

 

Grazing lands and cultivated lands had a higher bulk density than forestland. Soils become dense 

if they have been compacted and do not have high organic matter content or they become dense 

by trampling and root thinning. With regard to the CEC and organic matter content of soils ,it 

was highest under the natural vegetation and lowest in the other two land-use types. This may be 

because erosion detaches and transports particles that have the highest content of organic matter 

from cultivated and grazing lands. . This means that the clay and organic matter of the soil of the 

study area was degraded. Since the two land-use types cover more than two third of the total, it 

may be concluded that the study area is degraded. 
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4.4 Identifying the impact of land use and land treatment on the intensity of drought 

4.4.1  Evaluation of current land uses against Treatment Oriented capability  

  classification 

To identify the effect of land use on impact of drought two PAs (Yekachera and Abaselama), 

which have more or less similar physical features except in land use and land treatment, were 

selected. The elevation in these PAs varies from about 1880-2380 m asl. They were characterised 

by plain, steep slopes, and dissected terrain. However, they were affected by drought differently. 

In addition, two PAs, Kutkwat (non-vulnerable to drought) and Bonya (frequently vulnerable to 

drought) were selected as a reference. Kutkwat has an elevation of about 2440m asl. The 

topography was also flat. While in Bonya the elevation varies from about 1120-1880m asl. The 

topography is similar to Yekachera and Abaselama.  In general, Kutkwat and Bonya are found in 

high and low elevation zone while Abaselama and Yekachera are found in middle. The 

assumption was that, apart from rain and topography, the impact of drought was dependent on 

land usage and land treatment and man to land interaction. To check whether or not land use has 

effect on the impact of drought the current land use and land treatment practices in the four sites 

were evaluated against TO capability classification.  
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     Table 19: Analysis sheet for evaluation of current land uses against Treatment-Oriented capability classification scheme 

Site Bonya 
 

 

Plot  

no. 

Soil 

depth 

(cm) 

Slope 

(%) 

        Recommended  Current (existing) Recommended  

versus existing 

land use type 

Rating fitness of 

recommended 

versus existing soil 

conservation 

practice(s) (%) 

Land 

use 

Soil conservation practice(s) Land 

use 

Soil conservation 

practice(s) 

1 45 5 C1 1.Contour cultivation 

2.Strip cropping 

3.Vegetative barrier 

4.Broad based terrace 

C 1.Contour cultivation 

2.Very damaged     

  stone  made terrace 

Match 37.5 

2 25 14 C2/p 1.Bench terracing or 

2. Terracing 

C  No soil conservation  

   practice      

Not match 0 

3 18 36 P 1.Improved or managed      

   pasture 

2.Rotationalor zero grazing 

C No soil conservation  

   practice      

Not match 0 

4 10 46 P 1.Improved or managed     

   pasture  

2.Rotationalor zero grazing 

C No soil conservation  

   practice      

Not match 0 
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5 >90 5 C1 1.Contour cultivation 

2.Strip cropping 

3.Vegetative barrier 

4.Broad based terrace 

C Contour cultivation Match 25 

6 10 53 F Tree plantation C No soil conservation 

practice 

Not match 0 

7 55 10 C1 1.Contour cultivation 

2.Strip cropping 

3.Vegetative barrier 

4.Broad based terrace 

C Contour cultivation Match 25 

8 14 27 P 1.Improved or managed   

pasture  

2.Rotationalor zero grazing 

C No soil conservation 

practice 

Not match 0 

9 11 48 F Tree plantation  P No soil conservation 

practice 

Not match 0 

Average 30.7% 27.1%  
 

   Only 33.3% 

Match and 

66.7% don’t 

match 

9.7% 
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Site Yekachera 
 

Plot  

no. 

Soil 

depth 

(cm) 

Slope 

(%) 

        Recommended  Current (existing) Recommended  

versus existing 

land use type 

Rating fitness of 

recommended versus 

existing soil 

conservation 

practice(s) (%) 

Land 

use 

Soil conservation practice(s) Land 

use 

Soil conservation 

practice(s) 

1 10 62 F Tree plantation C No soil conservation 
practice 

Not match 0 

2 26 25 C2/P 1.Bench terracing or 

2. Terracing 

C No soil conservation 

practice 

Match 0 

3 15 78 F Tree plantation C No soil conservation 

practice 

Not match 0 

4 13 18 P 1.Improved or managed     

   pasture  

2.Rotational or zero grazing 

C Stone made terrace Not match 0 

5 >90 10 C1 1.Contour cultivation 

2.Strip cropping 

3.Vegetative barrier 

4.Broad based terrace 

C 1.Contour cultivation 

2. Terracing  

 

 

Match 50 

6 40 22 C2/P 1.Bench terracing or 

2. Terracing 

C Very damaged stone   

 made terrace 

Match 50 
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7 34 39 P 1.Improved or managed     

  pasture  

2.Rotationalor zero grazing 

P No soil conservation 

practice 

Match 0 

Aver
age 

32.1 33.4%     50% match 

and 50% do 

not match 

12.5% 
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Site Abaselama 
 

Plot  

no. 

Soil 

depth 

(cm) 

Slope 

(%) 

        Recommended  Current (existing) Recommended  

versus existing 

land use type 

Rating fitness of 

recommended 

versus existing 

soil conservation 

practice(s) (%) 

Land 

use 

Soil conservation practice(s) Land 

use 

Soil conservation 

practice(s) 

1 75 10 C1 1.Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

2. Stone made terrace 

Match 50 

2 78 6 C1 1.Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

2. Broad based terrace 

Match 50 

3 25 21 C2/P 1.Bench terracing or 

2. Terracing 

C No soil conservation 

practice 

Match 0 

4 >90 4 C1 1.Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

2. Damaged stone made 

terrace 

Match 37.5 
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5 32 33 C3/P 1. Bench terracing 

2. Individual basin on less   

deep soils 

3. Hillside ditching 

C Stone made terrace Match 33 

6 60 13 C2 1.Bench terracing or 

2. Terracing 

C Very damaged stone 

made terrace  

Match 50 

7 23 59 F Tree plantation P No soil conservation 

practice 

Not match 0 

Average 54.7 20.9%     86% match 

and 14% don’t 

match 

31.5% 
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Site Kutkwat 

Plot  

no. 

Soil 

depth 

(cm) 

Slope 

(%) 

        Recommended  Current (existing) Recommended  

versus existing 

land use type 

Rating fitness of 

recommended 

versus existing 

soil conservation 

practice(s) (%) 

Land 

use 

Soil conservation practice(s) Land 

use 

Soil conservation 

practice(s) 

1 40 16 C2/P 1.Bench terracing or 

2. Terracing 

C Damaged stone made 

Terracing 

Match 50 

2 35 10 C1 1. Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

2. Terracing 

 

Match 50 

3 40 9 C1 1. Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

 

Match 25 

4 45 8 C1 1. Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

 

Match 25 
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5 40 4 C1 1.Contour cultivation, 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

 

Match 25 

6 >90 4 C1 1.Contour cultivation 

2.Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

 

Match 25 

7 >90 3 C1 Required no or 

1.Contour cultivation 

2. Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

 

Match 100 

8 >90 2 C1 Required no or 

1.Contour cultivation  

2.Strip cropping 

3. Vegetative barrier 

4. Broad based terrace 

C 1.Contour cultivation 

 

Match 100 

Average 58.8 7%     100% match 50% 
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From the TO capability classification scheme it can be seen that current land uses in Bonya, 

Yekachera, Abaselama and Kutkwat matches the recommended land uses with 33, 50, 86 and  

100 %, respectively. It should be noted that in Kutkwat the current land use matches completely 

with the recommended one because the slope was not steep (it was less than 17%) and the soil 

was also deep (deeper than 34cm). Land uses in Bonya and Yekachera differed significantly from 

the recommended one whereas in Kutkwat and Abaselama actual land uses the in agreement with 

the recommended types. According to the modified TO capability classification scheme, 

whatever the soil depth, any land with slope percentage greater than 47 % should not be allocated 

for cultivation of food crops. But in Bonya, Abaselama and Yekachera lands with slope 

percentage up to 53, 59 and 78 % and soil depth as low as 10 cm, 23 cm and 10 cm, respectively, 

were found to be used for crop cultivation. It was observed that when plowing with ox was 

difficult people use hand hoe. In Kutkwat the highest slope percentage used for crop cultivation 

was only 16% and the lowest soil depth was 35 cm. The average soil depth of Bonya, Yekachera, 

Abaselama, and Kutkwat was 30.7 cm, 32.1cm, 54.7cm and 58.8 cm, respectively. Soil depth and 

slope percentage in each site also showed significant variability (Fig.7). As expected the two 

parameters had negative correlation (i.e., Bonya (r=-0.82), Yekachera (r= -0.58), Kutkwat (r=-

0.71) and Abaselama (r= -0.83)). This relationship was weak in Yekachera. Soil depth is a feature 

of several phenomena including topography and parent material, thus the differences in soil depth 

in the different PA's may have several causes. Nevertheless, soil erosion (aggravated by steep 

plowing) in Yekachera and Bonya must have played a major role in reducing soil depth. 

With regard to land treatment the existing soil conservation practices fit with the recommended 

ones by about 9.7% (Bonya), 12.5% (Yekachera), 31.5% (Abaselama) and Kutkwat (50%). This 

implies that in the former three PAs the existing land treatment practice were below one third of 

the recommended ones, while in Kutkwat it was better. Although the current land use and land 

treatment did not match with the recommended, it was relatively better in Abaselama than in 

Yekachera.  

As respondents and local elders noted drought is the most serious problem in Bonya, Yekachera 

and Abaselama. However, it was more frequent and its impact was adverse in Yekachera than in 

Abaselama. They also reported that in the two PAs when the rain stops at the same time crop 

yield reduction was high in Yekachera than in Abaselama. Belay (2003) notes that tillage of 
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marginal land accompanied by poor land use and land treatment practices aggravate the intensity 

and impacts of drought.  Thus, the impacts of drought in Yekachera and Abaselama. may partly 

be attributed to land use practices of the area.  
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Fig  7. Graphs showing how soil depth and slope percentage was variable at each plot in the four 

sites 

Plot no.1-9 Bonya, 10-17 Yekachera, 18-24 Abaselama, and 25-32 Kutkwat 

4.4.2   Evaluation of quality of soil conservation structures 

To evaluate the quality of the dominant soil conservation structures in the study area, the 

following procedures were used. First, a careful investigation was conducted in the four sites to 

identify the major structures constructed in the study area. The major soil conservation structure 

was found to be stone bund terrace followed by check dams. Therefore, stone bund was selected 

for the study.  

Vertical interval between successive terraces, the height of backside terraces, and terrace top 

widths were taken as key parameters. To achieve this objective the farmlands in each site was 

divided into five parts. Then, using simple random sampling one part from each site was selected. 

After identifying the place where the measurements are to be taken a total of 28 terraces were 

found and each terrace was measured (from the bottom slope up to top slope) for its vertical 

interval, height and width at three points within 50 m terrace length.  
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To evaluate the quality of this structure, the mean vertical interval, mean top width and mean 

backside height were computed for each terrace. Then, these mean values were compared with 

the WFP/MOA (2000) recommended (standard) value using (t-test). Numbers of dismantled 

spots in each terrace length of 50 m were also counted and registered. The measurements gave 

the following result(Table 20).  

Table  20: Values of measured terrace parameters 

Site: Abaselama 

 

 
 
 
 

Terrace 
Serial 
No. 

Slope (%) 
(between 
successive 
terraces) 

Back side terrace height 
 (m) 

Top width of terraces  
(m) 

Vertical 
interval 
between 
successive 
terrace (m)

Number of 
dismantled
spots 

1H  2H  3H  
_

H  1W  2W  3W  
_

W  

1 - 0.60 0.60 0.40 0.53 0.8 0.5 0.6 0.63 - 4
2 6 0.70 0.60 0.50 0.60 0.7 0.85 0.80 0.78 25 5
3 21 0.90 0.90 0.95 0.92 0.80 0.75 0.85 0.80 24 8
4 4 0.70 0.70 0.70 0.70 0.45 0.35 0.40 0.40 25 1
5 33 1.30 0.80 0.80 0.97 0.46 0.50 0.42 0.46 20 13
6 13 0.90 1.00 0.90 0.93 0.85 0.98 0.90 0.91 22 17
7 10 0.40 0.60 0.80 0.60 0.28 0.36 0.35 0.33 36 6
8 15 0.47 0.53 0.48 0.49 0.50 0.35 0.30 0.38 27 4
9 23 0.50 0.65 0.59 0.58 0.29 0.34 0.40 0.34 23 3
10 27 0.68 0.72 0.72 0.71 0.43 0.39 0.47 0.43 25 13
11 25 0.68 0.68 0.67 0.68 0.57 0.53 0.54 0.55 27 9
12 19 0.75 0.69 0.70 0.71 0.62 0.59 0.67 0.63 34 10
13 24 0.75 0.79 0.80 0.78 0.30 0.37 0.45 0.37 37 5
14 26 0.80 0.95 0.80 0.85 0.61 0.50 0.53 0.55 20 10
15 32 1.05 1.09 0.95 1.03 0.47 0.43 0.5 0.47 29 16
16 27 0.54 0.57 0.57 0.56 0.21 0.25 0.29 0.25 33 13
17 47 0.54 0.57 0.57 0.56 0.30 0.35 0.31 0.32 35 15
18 32 0.45 0.45 0.46 0.45 0.24 0.27 0.26 0.26 29 7
Average 22.6   0.70  0.49 27.71 8.83
Standard  
deviation  10.85   0.18  0.19 5.53
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Site: Yekachera 

a) Terrace height  

The mean height of terraces in Yekachera and Abaselama was 0.48 ±  0.16 m and 0.70 ±  0.18m, 

respectively. However, the standard height recommended by WFP/MOA is 0.85m. To evaluate 

whether the existing average terrace heights fit with the recommended one and in which site the 

average terrace height was close to the recommended one student t-test was used (as sample 

terraces were less than 30 and population mean was not known).  

     H0: The existing average terrace height in Yekachera (0.48m) and Abaselama (0.7m) was               

greater or equal to the recommended (0.85m). 

    H1: The existing average terrace height in Yekachera and Abaselama was less than   (0.85m).             

             

n
s

xxt
_

−
=       →    31.7

10
16.0

48.085.0
=

−
=
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−
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18
18.0

70.085.0
=

−
=

m
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                                     =
−

x mean height of terraces 

                               =x recommended height, and 

                                     =s standard deviation of measured height 

Terrace 
Serial 
No. 

Slope (%) 
(between 
successive 
terraces) 

Back side terrace height     
(m) 

Top width of Terraces      
(m) 

Vertical 
interval 
between 
successive 
terrace m) 

Number of 
dismantled
spots 

1H  2H  3H  
_

H  1W  2W  3W  
_

W  

1 - 0.55 0.85 0.80 0.73 0.36 0.40 0.52 0.43 - 19
2 13 0.90 0.55 0.60 0.68 0.73 0.69 0.73 0.72 25 15
3 18 0.50 0.30 0.38 0.39 0.56 0.53 0.46 0.52 23 5
4 25 0.40 0.55 0.40 0.45 0.47 0.30 0.38 0.38 29 15
5 42 0.51 0.49 0.48 0.49 0.24 0.28 0.28 0.27 30 18
6 32 0.37 0.35 0.35 0.36 0.67 0.58 0.70 0.65 46 8
7 33 0.50 0.50 0.51 0.50 0.89 0.80 0.76 0.82 30 21
8 25 0.23 0.23 0.23 0.23 0.38 0.49 0.35 0.41 35 4
9 21 0.42 0.35 0.36 0.38 0.31 0.31 0.31 0.31 40 9
10 26 0.65 0.62 0.61 0.63 0.52 0.52 0.51 0.52 34 8
Average 26.1   0.48 0.50 32.44 12.2
Standard 
deviation. 8.67   0.16 0.18 7.23
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From the t- table with 95% confidence limit and n-1 degrees of freedom the tabulated value in 

Yekachera and Abaselama is 1.833 and 1.740, respectively.  Therefore, since t-calculated in the 

two sites was greater than t-tabulated the null hypothesis is rejected. This implies average height 

of the existing terraces in Yekachera and Abaselama was below the WFP/MOA standard. 

However, when we compare the two sites, the existing average terrace height was by far below 

the recommended one in Yekachera than in Abaselama.  

b)  Terrace top width  

The mean terraces top width in Yekachera and Abaselama was 0.50±  0.18m and 0.65 ± 0.2m. 

However, the recommended top width according to WFP/ MOA (2000) is 0.35m. To evaluate 

whether the average top width differs significantly to the standard, t-test was conducted. 

H0: Top width < 0.35m 

H1: Top width > 0.35m 
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In Yekachera and Abaselama t- tabulated at 95% confidence limit with n-1 degrees of freedom 

equals 1.833 and 1.740, respectively. The t- calculated in the two sites was greater than t- 

tabulated. Therefore, the decision is to reject the null hypothesis. This implies that in the existing 

terraces, mean top width of the terraces was greater than the recommended standard.  

With regard to dismantled spots, an average of 12.2 (Yekachera) and 8.83 (Abaselama) within 50 

m length in each terrace was found. The numbers of dismantled spots were too many for the 

terraces to be effective (WFP, 2000). 

c)  Vertical interval 

The mean terrace vertical interval in Yekachera and Abaselama was 32.44 ± 7.23m and 27.71 

± 5.53 m, respectively. However, Nguai et al. (1978) cited in Belayneh (2005) recommended 

vertical interval between consecutive terrace to be determined using the following formula: 

⎟
⎠
⎞

⎜
⎝
⎛ += 2

4
%3.0 peaveragesloVI  



 57

56.22
4

1.263.0 =⎟
⎠
⎞

⎜
⎝
⎛ +=YVI m      This was the recommended vertical interval forYekachera                         
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H0: Vertical interval between consecutive terraces in Yekachera and Abaselama was less    

       than or equal to 2.56m and 2.29m               

H1: Vertical interval between consecutive terraces in Yekachera and Abaselama was   

       greater than 2.56m and 2.29m        
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T-tabulated was found from the t-table with 99% confidence limit and n-1 degrees of freedom 

and it equals 2.821(Yekachera) and 2.587(Abaselama). Therefore, since t-calculated is by far 

greater than t- tabulated we have sufficient reason to reject the null hypothesis. This implies 

vertical interval of the constructed terraces have significant difference from the recommended 

one. Thus it can be concluded that, the constructed terraces have poor efficiency to protect soil 

erosion. 

In general, statistical tests indicated that in both sites the vertical interval of successive terraces, 

mean terrace top width and mean terrace height were significantly different from the standard. 

This indicates that in both sites land treatment was below the standard. However, here again 

Abaselama was better than Yekachera.  

Generally, the severity of the impacts of drought is dependent on land use and land treatment. 

This implies that the adverse impact of drought will continue as long as the current land use and 

land treatment practices do not change. The question is what should be done to alter this 

condition? To improve the current situation there should be improvement in the land use and land 

treatment systems of the study area using the land capability classification scheme. 
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4.5  Identifying the impacts of drought 

4.5.1  Socio-economic impacts of drought 

In the study area whenever drought occurs its adverse impact manifests itself in the economy by 

reducing agricultural production, herds of cattle and water supply. At its worst, it causes famine 

and lead to migration.  

a)  Drought and crop failure 

In the study area, drought is linked to crop failure. It affects crop production in two principal 

ways. The first effect is on the long-term farmers' perception of cropping patterns. About 80% of 

the respondents and local elders reported that during drought years they might choose to cultivate 

low yielding more drought resistant crop varieties such as ‘bunign’ and ‘semereta’ rather than 

higher yielding but non-drought resistant crop varieties.  

The second effect is through a direct impact on crop yields. About three fourths of the 

respondents noted that the major problem that reduces crop yields in their area is drought. To 

check whether drought has an impact on crop yields or not the following hypotheses is used:  

H0: Crop production is not dependent on rainfall 

H1: Crop production is dependent on rainfall 

Table  21:  Analysis of the relationship between total crop production  and rainfall(1988-2004) 

Source                 df               Sum of Square                 Mean Square               F               P 

Regression          1                12494145853                    12494145853           93.96           0.000 

Error                    9               1196763238                       132973693 

Total                  10                13690909091 

 

Total crop production = - 10220 + 309 Rain fall, R-Sq = 91.3%      

Since F-calculated (93.96) is greater than F-tabulated (5.12), the null hypothesis is rejected, that 

is rainfall and crop production are strongly correlated. About 91.3% of the variation in crop 

production is due to rainfall, while only 8.7% of the variation may be attributed to other factors. 

Webb and Braun (1994) note that although many factors other than rainfall may determine 

output, a sharp decline in rainfall plays an overriding role in crop production. Thus, in the 

absence of irrigation, yield improving technology and other inputs, agriculture in Shebel Berenta 

wereda will remain extremely dependent on rainfall for its success or failure.  



 59

b)  Effects of drought on livestock  

In the study area on farm grazing is completely absent and livestock is usually stall-fed with crop 

residues and fodder. But during drought years, fodder as well as grain would be scarce. Local 

elders and respondents noted that during drought years (as grasses do not grow well) livestock 

were underfed and subjected to high mortality. About 70 % of the respondents reported that the 

1987 drought killed more than three fourths of the livestock of the study area. They explain the 

severity by calling it ‘Beret Zegi’ meaning it killed almost all the livestock. Generally, drought 

brings about an overall reduction in the number of livestock through death and sales for the 

purchase of food crops. 

c)  Effects of drought on food habit    

With regard to the staple food crops of the study area teff is the principal one. All people like, or 

aspire, to eat teff. However, during drought years, about 70% of the peasants shift to other food 

crops. For most of them the shift was from teff to maize and sorghum. The reason for this was 

that the price of teff was higher than the other two crops by at least 120 to 150 Birr per 100 kgs. 

This means that they follow the rational principle of selling few amount and buying high amount 

to consume the available resources for a longer time.  Even in normal years yield from own fields 

may not feed a household all year round.  A study conducted by Guinand (2001) states that in 

most chronically food insecure areas of Amhara Region, on-farm crop production contributes 

only up to a maximum of 50% of the annual food requirements of the population, even in good 

years.  Nevertheless in drought years the months of self-subsistence from own yield is drastically 

reduced (Table 22). 

Table  22:  Self-subsistence period of households during drought year 

Months  Respondents 
No. Percent 

2-3 18 17 
4-5 19 18 
6-7 20 19 
8-9 25 22 
10-11 18 17 
≥12 8 7 
Total 108 100 
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More than 50% of the respondents indicated that the amount of grain that they produced during 

drought year was enough for the household only for a maximum of seven months. Thus for the 

majority there is food shortage for a minimum of five months. The study also revealed that when 

drought occurs buying cloths and drinking local beer that is ‘Tela’ is rare. 

d)  Drought and famine 

Drought and famine are associated with periods of decline in food crop production. Markos Ezra 

(1997) notes that when drought disrupted the ecological balance it was frequently followed by 

famine. Famine is a chronic state of food deficiency that erodes the physical and mental 

capacities of its victims, ultimately causing premature deaths (Mesfin Wolde Mariam, 1984). In 

the study area crop failure due to drought had to many times to food shortage. These were not 

alleviated by local food reserves or by supplies from donors, according to the respondents.  
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Fig  8. Long-term average rainfall and famine in Shebel Berenta wereda (1994-2004)  

CGM = Crop Growing Months    RF = rainfall 

Since the total rainfall of the main crop-growing season (June, July, August and September) in 

1995, 1996, 1997, 2002 and 2004 was less than the long-term average, the famine of the 

correspondence years seems to be preceded by drought. Therefore, we can conclude that drought 

and famine are causally related. 
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Table  23: Affected people of the study area due to drought (1994-2005) 

Year Total 
population 

Affected 
people 

Death Migrated Resettled 
(Households) 

1958 u u Many people died* u      n 
1970 u w More than 15 died* u n 
1984 u w More than 30 died* u n 
1994 3902 913 u u n 
1995 4031 1097 u u n 
1996 4106 1542 u u n 
1997 5217 3127 u 30* n
1998 5342 528 u u n 
1999 5479 213 u u n 
2000 5576 2036 u u n 
2001 5789 2158 u u n 
2002 5850 3184 u u n 
2003 5903 2657 u 25* 20 
2004 6125 2150 u 15* n 
2005 6301 915 u u 25 

*  The source of information is local elders assumption             u  = unknown  

w =  The whole population was affected                                     n =  no one was resettled   

Source: DPPD Shebel Berenta wereda, 2005 

This table shows that over the last 12 years about 32.8% of the populations of the study area were 

affected by drought. But no body knows for sure how many persons died of and migrated due to 

drought related famine. However, local elders and respondents estimated that about 45 and 70 

persons may have died and migrated over the last 12 years.  

4.5.2  Environmental effects of drought  

a)  Environmental degradation 

In the study area crop yield declined due to multi-year drought. Because of this populations are 

seen as victims of socio-economic processes.  Almost all respondents believed that cultivating 

more land might give more yield. Therefore, to maintain the minimum required levels of 

production they expanded on to marginal lands, marginal from the standpoint of terrain slopes, 

soil quality and bush lands. It appears peasants exert pressure on their environment as a result of 

the pressures exerted on them.  Cultivating marginal lands leads to soil erosion as the bare soils 

lack the vegetative cover necessary to minimize erosive forces. This results in less moisture 

entering to the soil to sustain plant regeneration and growth. The persistent search for cultivable 
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croplands on marginal lands has resulted in massive deforestation, which in turn has led to 

significant soil erosion, decreasing soil fertility and even marginalization and complete depletion 

of land (Tesfaye Teklu, 2003). The overall effect of drought becomes thus a gradual process 

towards environmental degradation and low productivity of the land and a possible irreversible 

damage to a fragile ecological system, locking the poor in a vicious cycle of drought, poverty and 

environmental degradation.  

b)  Effects of drought on water supply 

In the study area there were about six springs and two rivers. Respondents indicated that of these, 

five springs had dried and water volume of the two rivers had decreased from year to year as far 

because of multi-year drought. With regard to water sources for human and animal consumption 

the six springs and two pipes were important sources. But during drought years the major water 

sources were Bosena spring and two pipes from wells. According to the respondents and local 

elders this supply was not enough even for human consumption. Consequently, people were 

forced to use river water for consumption without giving consideration for the health impact. 

However, the number of affected people due to water borne diseases was not registered. 

4.6 Assessing drought coping mechanisms 

4.6.1  Drought coping mechanisms 

To identify existing knowledge of coping mechanisms of drought and its consequences 

household strategies and responses were surveyed and discussed in focus group discussions. 

Survival is defined as the ability of households to keep all or some of its members alive through 

severe food deficit conditions within the existing social, economic and moral institutions of 

society (Getachew Diriba, 1995). To discuss the household’s drought coping mechanisms 

information gathered from the surveyed households and local elders in the study area are used. 

(Table 24). 
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Table 24: Farmers’ drought coping mechanisms 

Copping mechanisms Respondents 
No. Percent 

Reduced consumption 100 94 
Sell livestock 75 69 
Loan  67 62 
Reduce socialization 59 55 
Growing drought resistant crops 18 17 
Sell charcoal and fuel wood 15 14 
Migration 13 12 
Daily laborers 9 8 
Remittance 3 2 

 

Table 32 shows that an individual respondent may have multiple coping mechanisms that differ 

in terms of application. This means household’s response involves substitution between and 

within consumption, income and asset paths. Different studies found that peasants engage in 

coping strategies that involve lowering food consumption and quality, shifting to non-farm 

income sources, disposing and dispersing assets, greater dependency on kin and relation as 

source of gift (Dessalegn, 1991;Webb and Braun, 1994;Markos, 1997).  

a)  Reduced consumption  

Table 25 shows details related to reducing consumption as a coping mechanism. 

Table 25: Feeding system of peasants during drought year 

Feeding system Respondents 
No. Percent 

Reduced by half 62 58 
Reduced by one third 21 19 
Go without lunch and supper 15 14 
No change 10 9 
Total  108 100 
 

About fifty-eight and nineteen percent of the respondents reduced consumption by half and one 

third of the normal feeding system. Only nine percent indicated that they did not have to change 

their feeding pattern. It should be noted that reduction in consumption implies not only in 

quantity but also in quality and frequency. They had reduced consumption so that available 

resources can last for a longer period. 
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b)  Livestock selling 

Selling livestock and its products is a normal phenomenon among the peasants to buy market 

goods. During drought years households sell their livestock to purchase food grains to keep their 

families alive, first sheep and goats, and then cows and finally oxen. Interviews indicate that a 

larger number of livestock were sold at throwaway prices of one-third or less of normal rates. For 

about 69 % of the respondents, who have livestock, it was the primary means of coping with the 

effects of the drought. The study revealed that when the drought begins to set in, the poor are less 

able to hold on to their livestock than the richer farmers and in the recovery period the opposite is 

true. Thus, the poor become poorer. 

c)  Loan and daily labor  

Wealthy individuals and traders lend their surplus grain and money to get more at the end of the 

next harvest season. They borrow money and or grain at an interest rate of up to 11%. If they 

borrow grain it is usually grain other than teff, with such deals as 100 kgs of other grains for 100 

kgs of teff. In cases of moderate drought a peasant of the study area may offer his labor for 5 Birr 

or 3 kgs of grain per day. About 62 and 8 % of the respondents indicated they cope with the 

drought by taking loans and selling their labor. 

d)  Reduced socialization  

Socialization refers to religious and cultural festive such as wedding ceremony, ‘Teskar’, 

‘Senbete’, ‘Maber’, and religious holidays. The society is very religious and traditional. About 90 

% of the population in the study area belong to Orthodox Christian domain. They have a 

minimum of three religious holidays per year for which some expenditure is made to provide 

food and drinks for priests and community members even from other PAs. The most devastating 

ones are cultural festivities mainly wedding and ‘Teskar’. During these festivities one usually 

slaughters an ox. Respondents reported that annual expenditure for socialization by households is 

equal to the amount enough to feed the family for a minimum of three month. However, during 

drought years there is postponement of weddings and 'Teskar's' and the amount of food and 

drink, served during holydays is usually reduced at least by about one third. About 55 % of the 

respondents indicated that they reduce social festivities as a coping mechanism. 
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e)  Growing drought resistance crops  

In the study area, whenever drought occurs, the effects on crop production are severity. The 

consequence is yield reduction. Therefore, to ensure food security by maximizing crop 

production farmers and the Agricultural and Rural Development Office of Shebel Berenta wereda 

have introduced some drought resistant crops. However, drought resistant crop varieties cover 

only a quarter and about one fifth of the total cultivated land of the wereda and the study area 

respectively (Table 26). 

Table 26: Variations between drought resistant and non drought resistant crop yield in Ethiopia, 

East Gojjam and Shebel Berenta wereda 

Major crops Yield (quintal/ha) 2004/05 
Ethiopia East Gojjam Shebel Berenta 

Drought resistant Non-drought resistant 
Area (ha)  Area (ha)  

Teff 9.48 11.66 694 7 10866 10
Snide 15.57 16.44 900 20 2750 16
Gebis 12.12 11.78 50 10 150 16
Mashela (red 
and white) 

13.69 14.06 1731 17 3374 
 

15

Beqolo 17.21 18.05 166 10 942 20
Shimbera 9.64 8.48 1473 12 - -
Guaya 11.12 13.63 1240 13 - -
Ater 8.98 9.81 - - 679 10
Bakela 11.92 13.57 - - 661 10
Boleque 8.6 308 14 - -
Miser 7.12 2.72 142 3 - -
Nug 5.22 4.72 - 4 183 5
Suf 7.24 37 8 - -
Berbere  - - 64 12
Abesh 7.09 3.6 - - 34 3
Sequardinich  4 150 - -
Total   6745 19703 
Source: ECSA (2006) and Shebel Berenta wereda ARDO (2005) 
 
 
From the above table, all inputs being equal, one can suggest that if farmers simply grow drought 

resistant crops and the year is good, the total yield in the wereda will be about 302,016 quintals. 

But if they have grown non-drought resistant crops and the year is good, the total yield will be 

about 330,380 quintals. On the other hand, if they have grown non-drought resistant crops and 
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drought, but not the severe one, suddenly occurs, the total yield would only be 110,126.7 

quintals. Under the current farming system, if the year is normal, the total yield will be about 

334,396 quintals and, if not, it will be about 161,523.3 quintals.  

More than 90% of the respondents reported that the average grain requirement of a person is 3 

quintals/year, that is, for the total population 314,949 quintals per year.  According to World 

Food Program, the amount of crops that is enough for an individual in a year is 2.16 quintals. 

This means that, under the current farming system, the actual grain production during drought 

year (i.e., 161,523.3 quintals) would not be enough to feed the total population of the wereda 

indicating that the wereda is not food self-sufficient. The consequence will be food shortage.  

Table 27: Major drought resistant crop varieties and or crops in the study area 

 
 

Type of  
crops 

Origin  LGP Sowing time Expansion Limitation 

Haricot 
beans 

AWARC Three 
months 

June 8-July 12  Medium It is used as cash crop.  

Lentils Farmers Three 
months 

July 2-12 Low  e The average yield is low 
 i.e.3 quintals/ha. 
It is easily affected by 
aphid (pest).  

Sorghum 
(red) 

Farmers Six 
months 

March 28-May 8 High It cannot withstand        
 Pyrethrum (locally    
  ‘Akenchira’ ).   
 Lack of rain during 
  sowing time.  

Sorghum 
(white) 
locally 
known as 
‘Bachete’ 

Farmers Three 
months 

June 2-July 12 Medium It is used only for local  
beverages such as 
“arekey” and “tela”. 
It's market value is less 
than other types of 
sorghums at least by 43 
Birr /100 kgs. 

Wheat  
HAR 1687 

AWARC Three 
months 

June 20- July 12 High It requires fertile and  
non-water logged area to 
grow. 
It's market value is less 
other types of wheat, at  
least by 61 Birr/ 100 kgs. 
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Source: Shebel Berenta wereda ARDO and field survey, 2005 

AARC=Adet Agricultural Research Center, AWARC=Awassa Agricultural Research Center 
 

About 90% of the respondents remarked that most drought resistant crop varieties such as teff 

(locally called ‘bunign’), maize (locally called ‘maro’) and lentils, which are mainly used for 

home consumption, have low yield. On the other hand, crop varieties, such as white sorghum 

(locally called ‘bachete’), wheat HAR 1687 and haricot beans have by far high yields. 

Nevertheless, the peasants do not use them for home consumption and their market value is also 

low. Therefore these crops take a small proportion of the total cultivated area.  

Peasants of the study area make frequent decisions about crops to plant. If rains come early, long-

season cultivars are planted to take advantage of their greater yield producing potential. If rains 

are late or if dry periods kill crops planted early, fast maturing and or drought resistance crops are 

planted. About 17 % of the respondents reported that farmers shift from non-drought resistant to 

drought resistant crops when early rains appear to be inadequate. This means that growing 

drought resistant crops was taken as a response to moderate drought. 

Teff locally 
known as 
‘Bunign’ 

Farmers Three 
months 

July 12-August 9 Low The average yield is low  
i.e.7quintals/ha (they 
compare the two i.e. 
13quintals &7qunitals). 
The amount of straw it  
gives is also low. 

Barley 
locally 
known as 
‘semereta’ 

Farmers Three 
months 

June 20- July 12 Medium It grows and gives high   
 yield only on fertile land.

Maize 
locally 
Known as 
‘maro’ 

Farmers Two 
months 

June 23-July 4 Low The average yield is low 
i.e. 10 quintal/ha. 

Maize DZ 
354 

AWARC Three 
months 

June 23-July 4 High It grows and gives high 
yield only in fertile land. 

Sweet 
potato 

AARC Three 
months 

Through out the 
year when there is 
enough rain-fall 

Low People do not like to eat 
it. 
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f)  Sell of fuel wood and charcoal 

About 15% of the respondents indicated that they collect and sell firewood as drought coping 

mechanisms in the study area. Firewood sale is one of the traditional coping mechanisms in areas 

where encroachment of bush land and forests is still possible (Braun et al, 1998). 

g)  Migration  

Migration of entire families as a result of drought and its consequences was not common in the 

study area. However, during drought years the head of male-headed households migrate mostly to 

urban and or other rural areas in October in search of employment and return in the middle of 

March to prepare their own farms. On average, about 600 Birr may be earned through such 

temporary migrations. Tesfaye (2003) found that seasonal migration of able-bodied males is a 

way of pooling risks across space and increasing income by seeking employment Only about 

12% of the respondents reported that migration was used as a survival strategy.  

h)  Remittances  

The study revealed that on the whole drought damages farmer-to-farmer support since all families 

suffer and the slightly better-off households cannot afford to provide help to the poorer ones so 

that they themselves do not succumb to the same fate. Surprisingly, remittance comes from 

families and relatives working in the non-agricultural sector of urban centers of Ethiopia and 

Arab countries in a few cases. Only 3% of the respondents however indicated they get remittance 

with which they cope drought. 

Generally, households use a combination of several measures as drought coping mechanisms in 

different periods of a year (Table 28). Households also vary in their emphasis on choices among 

the strategies and responses and they prefer to minimize action that would endanger their future 

survival (Table 29). However, copping success is unequal across households because of unequal 

endowment base and unequal support from different sources. 
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Table  28: Summary of time paths of peasants’ drought coping mechanisms 

No. Coping 
strategies  

Stages of responses 
Early (before mid July) Intermediate (b/n mid 

July to mid August) 
Final (mid August to 
mid September) 

1 Production  1.Change in cropping pattern.  
  for example, growing  
 drought resistance crops 

- - 

2 Labor  1.  Migration in search of  
    employment 
2. Separation of family 

1.  Plowing in the land    
   of the rich   farmer 

1. Weeding in the   
   land of the rich   
  farmer 

3 Assets 1. Sell of goats and sheep 
2. Sell of charcoal and fuel  
   wood 
3. Renting farmland 

1.  Sell of cow 
2. Sell of fuel wood 

1. Sell of ox 
2. Sell of fuel wood 

4 Loans 1. Loan from relatives 1. Credit from rich and   
  money lender farmers  

1. Credit from 
trader 

5 Reduction in 
consumption 

1. Reduction of consumption 
   in frequency 

1. Reduction of   
   consumption in    
   frequency and   size    
   of meals 

1. Go without lunch  
   and/ or super  

6 Reduce 
socialization

1. Reduce and or postponed 
cultural festive 

- - 

7 Remittances 1. Remittances from abroad    
   families 

1. Remittances from 
abroad families 

1. Remittances from 
abroad families 

8 Relief aid 1. Food for work 
2. Free aid for handicapped 

1. Food for work 
2. Free aid for 

handicapped 

1. Food for work 
2. Free aid for 

handicapped 
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Table  29: Assessment of farmer’s drought coping mechanisms 

Coping strategy  Prevalence Effectiveness Impacts  
on 
recovery 

Constraints to 
adaptation 

Normal 
year 

Moderate 
drought 
year 

Severe 
drought 
year 

Growing drought 
resistance crops 

L H M-H L + Lack of education & 
traditional outlooks 

Multiple farm H H M L 0 Shortage of farm land 
Labor  L H H H + Lack of job opportunity 
Sells of livestock  M-H H M-H M - Lack of livestock  
Reduced 
socialization 

M H M-H L + Cultural outlooks 

Sell of fuel wood 
& charcoal 

L M M L 0 -Lack of sources for 
fuel wood & charcoal 

Reduction 
consumption 

M-H L L L - Unadvisable 

Loan M M L L - Due to high interest 
rate and absence of 
lender 

Remittance & 
Donation 

U H H H + Lack of educated 
family & relatives 

Renting land L H M M - Shortage of farm land 
Rating                                      Prevalence and effectiveness 

+  =  Positive impact on recovery                   H=high i.e. >65%                                

-   = Negative impact on recovery                  M-H=moderate high i.e. 33-65% 

0   = No effect on recovery                             M=moderate i.e. 20-33% 

              L=low i.e.<20% 

                                                                        U=unknown 

Traditional coping strategies such as growing drought resistance crops, labor, reduced 

socialization, sell of livestock and remittances are effective in moderate drought but have limited 

benefits in a severe drought situation. These strategies, except the sell of livestock, also have 

positive impacts on recovery. However, during severe drought periods only remittance and hired 

labor are effective as coping with drought but uncertain in their prevalence and amount. Renting 

land and selling livestock assets greatly constrain recovery from drought.  
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4.6.2  Governmental responses to drought 

To identify governmental response strategies to drought and its consequences in the area 

information from local administration officials and the residents was collected. It was learned that 

the government had made several efforts to mitigate the impact of drought in the area. Since 

1990s efforts to combat drought have included on farm water harvesting, soil conservation, 

introducing drought resistance crops, food for work, relief aid and resettlement programs. 

a)  Relief aid   

The relief program contains supplementary food distribution for vulnerable groups on a monthly 

basis (Table30). About 85 % of the peasants declared that the relief aid of 1987 saved their lives 

by saying that “if it were not for food aid, we would have been annihilated with our livestock.” 

Table  30:  Support for the affected people of Shebel Berenta wereda (1994-2005) 

Year Kind of support  Source 
Grain (quintal)    Money (Birr)   

1994 u  -  u 
1995 u  -  u 
1996 u  -  u 
1997 u  -  u 
1998 2376  -  u 
1999 3253  -  u 
2000 809  -  u 
2001 801  -  WFP 
2002 16150 -  WFP 
2003 50034  -  WFP 
2004 8939  1.9 million  WFP 
2005 10555 2.2 million  WFP 
Total  92917  4.1   
                           u unknown                     - not available 

Source: DPPD Shebel Berenta wereda, 2005 

From 1998 to 2005 donors provided about 92917 quintals of grain and 4.1 million Birr for the 

drought affected people of Shebel Berenta wereda. This suggests that the study area has become 

a major food aid recipient which also indicates that the government has taken relief food aid as a 

response strategy. The question is how much relief aid mitigates the impact of drought in the long 

run, a research question to be addresses in its own right. 
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b)  Food -for- work (FFW) 

FFW has been a vital source of income in the study area. It was practiced since 2003 along with 

the introduction of water harvesting and rural road constructions. FFW has helped fill-in the food 

deficit gaps in many households. During drought years almost all people participate in such 

program. But during normal year only the poor participate. Peasants welcome such schemes as 

good options in filling the food deficit gaps during drought.  

c)  Resettlement  

Currently, the government has given priority to resettlement (Helmut, and Adugna, 2004) and use 

it as main strategy to cope with drought. However, peasants equate resettlement to exile a curse 

and punishment for bad deeds of themselves or their ancestors or somewhere in their hereditary 

line. All respondents reported that they hate resettlement and to explain their feeling of 

resettlement they said that dying due to famine is better than resettlement. However there are 

reports from the wereda that there are several willing resettlements.  In 2005, the plan of Shebel 

Berenta wereda was to resettle 500 people and 125 household heads from the wereda; however, 

only 105 people and 20 households were resettled, further corroborating the reluctance of the 

peasants to resettlements. 

d)  Water harvesting  

In the study area, the interest in water harvesting grew out of the agricultural droughts by the 

government in 2003 (Shebel Berenta wereda ARDO, 2005). Moisture harvesting using micro-

basin, trapezoidal, trench terrace and ditch was done to improve the water table.  

However, water collection and redistribution to the plants were placed by sacrificing part of the 

crop fields. Peasants reported that such type of water-harvesting systems affects the size of their 

farmland and also creates a comfortable ground for the breading of malaria. They explained that 

the cost of land, capital, and labor flow needed at the investment stage for these systems was 

beyond the benefit.  Water harvesting work is clearly costly and laborious and the benefit that 

peasants get from it is not rewarding. Because of these they neglect such type of water harvesting 

system to combat drought. 
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4.7  Drought forecasting 

When will the rains come? If it starts to rain, what will be the nature of its spatial and temporal 

distribution? These are obviously the persistent questions in the minds of peasants living in the 

study area. Unfortunately, there are no simple meteorological answers to these questions because 

the wind systems that normally bring rain to the study area are part of the global behavior of the 

atmospheric circulation. As a result it is not yet possible to foretell the exact onset and intensity of 

droughts with the current available knowledge. Therefore, prediction of drought is still not a 

certain possibility. 

However, peasants have their own means of drought prediction. To know the drought prediction 

methods adopted by peasants of the study area two questions were forwarded. Asked about from 

where they hear about the weather conditions of their area and whether the next year is going to be 

a drought year or not, about 58 % of the respondents reported that they hear listen about the 

weather condition of their area on radio from the National Meteorological Services Agency. On the 

other hand, about 42% of the respondents said that, no body knows when drought occurs and the 

future except God. However, local elders and about a quarter of the respondents of the first group 

believed that if there is rain (even a shower) on February 23, the year would be normal. They also 

believed that if there is rain anytime between the 5th and 10th of September, the next year would 

be a drought year. Also they state that the year of Lukas is always a drought year. This group 

reported that their prediction usually holds.  
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5 CONCLUSIONS AND RECOMMENDATIONS 

 
5.1 Conclusions 

All physical and economic evidence shows that the study area is facing a complex set of problems 

ranging from rapid population growth and environmental degradation to drought, crop yield 

reduction, and poverty and food shortage. The findings underline the strong relationship between 

population growth, environmental degradation, drought and the growing poverty of rural 

populations.  

Population has grown rapidly beyond the sustainable capacity of arable land to support it. As a 

result farmers keep cultivating marginal areas. Land has been continuously cultivated without 

proper conservation treatments. Thus land resource degradation has been extensive and severe. 

Degraded land retains little soil moisture leading to declining farm productivity and, thus 

increasing risk of crop failure. These problems are likely to be even more serious in the future as 

long as measures are not be taken towards family planning and environmental rehabilitation. 

Improper land usage, mainly plowing of marginal areas (steep slopes and grasslands) and poor land 

treatment (poor soil and water conservation practices) aggravate the intensity of drought in the 

study area. Droughts have an immediate and severe impact on aggregate agricultural production 

and on the environment. These conditions, in turn, lead to stagnation of economic growth, food 

inself-sufficiency, food insecurity, famine, resettlement and migration or forcing the population to 

live with worsening situation.  

A household has a combination of drought coping mechanisms. Reduced consumption, sale of 

livestock, loan, reduction of socialization and selling one kind of produce mainly teff and 

buying another (low price crop) are among the major coping mechanisms. 

Most of governmental drought response strategies are found to be a matter of external assistance 

and adopting external technology without giving due attention to the needs and desires of the 

society. The study shows that farmers of the study area have not accepted such strategies in total 

except for relief aid and food-for-work programmes. Thus the governmental drought response 

strategies need to be directed towards acceptable interventions. 
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5.2 Recommendations 

The study area is already degraded and frequently affected by drought. Therefore, terracing, tree planting 

and area enclosure should be undertaken based on a thorough assessed land-use planning to reverse the 

alarming environmental degradation. Educating and encouraging people towards family planning is also 

strongly recommended. 

The study area is likely to be able to feed itself and even supply other areas in good rainfall year. 

Therefore, by taking the advantage of favourable year, farmers should store up grains to survive 

during drought years and to improve their lives.  

Since current governmental and societal drought coping mechanisms have not been sufficient to 

alleviate the problem, and since the study area has two rivers (Weredeb and Abay) with some 

suitable cultivatable lands for irrigation, both governmental and non-governmental organizations 

should give emphasis to irrigation schemes to combat drought in the long run and to bring 

sustainable development. 

Farmers of the study area have several drought coping mechanisms. But all are not equally important. 

However, job opportunity outside of the farm setting was found to be a good drought coping mechanism 

with positive impact on recovery. Therefore, significant governmental and non-governmental interventions 

are urgently needed to diversify income opportunities by creating environmental rehabilitation and other 

developmental works. 

Drought resistant crop varieties have been used as adaptation mechanisms. Some of the crops have 

high yield potential. Thus more effort should be exerted to get better adopted crops and distribute 

seeds to farmers on time. 

Drought occurrence usually attracts a lot of attention but once over it is often forgotten. This makes 

it difficult to prepare for drought when it appears once again. To combat drought, drought planning 

should be implemented in advance of drought, and rehabilitating the degraded environments and 

proper land use and land treatment practices should be practiced on a continuous base.  
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APPENDICES 

Annex 1 

Questionnaires 

Region   Amhara zone E/Gojjam wereda Shebel Berenta kebele       sub kebele   

Part I 
Questions for Households 

1. Identification of households 

   1.1. Name of interviewed person    age  

   1.2. For how long have you been in this area?  years 

   1.3. Composition of members of the households 

   1.4 Educational status of the interviewed person:  educated / not educated 

          If educated up to what level 

   1.5 Marital status: married    separated  divorced  widowed  

     If separated, what was the main reason behind it? 

 Socio-economic activities 

1.  Put the source of your livelihood incomes (in ascending order). 

2.Do you have your own land? yes     no 

3. If you have your own land, what ha of land do you have _____. In this ha of land what  

     percent do you used for irrigation/rainfed crop/dwelling/other types  

4. What type of grazing system do you use? Communal grazing land / Individual grazing   

     land/ Cut and carry system. 

5.  If you have individual grazing land, what ha is it ________ 

6. Is there communal grazing land? yes        no  

7. If you have been here for a longer period of time, what do you say about crop production 

of the surrounding community? Increasing / Decreasing 

8. If you say it has decreased please list at least three major factors and /or problems that are 

considered as causes of crop reduction. (Write in order of importance). 

9. What measures do you think should be taken to improve crop production?   
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10. Mention at least three types of crops in the locality that are drought resistant,  

11. What are the major land use types of the area? 

12. What type of animals do you have?  

Type   Oxen Cows Donkey Horse Goats Sheep Beehive Poultry Others 
Number          

 

13. Cultivated land and crop production during the recent drought and normal year 

Major crop  
types  

   Cultivated land (timed) Crop production in quintal 
  Drought year Normal year Drought year Normal year 

     
     

 

14. Is there wedding ceremony, “Yetella mahiber”, “teskar” or any other social ceremony during 

the season where there is good crop production? yes    no  

15. Is there wedding and “teskar” during the drought year as that of the normal year?  yes  no      

If no, please discuss briefly 

16. In your lifetime, at what periods did droughts occur?  

17. What are the causes of drought in your area? 

18.What are the consequences of drought in your area? 

19. What are your responses and coping up strategies against drought? 

20.In your lifetime, what did you observe about the size of cultivated land? Has it 

decreased/increased? How? 

21. From where did you use to collect firewood, wood for house construction and other 

purposes? 

22. Where did you use to graze your cattle as a shepherd? What was the size of the grazing area? 

23.Where and on what kind of land did your parents use to live? Your grand parents? 

24.Where was the area of cropland in your father’s time? In your grand father’s time? 

25.Where was the grazing land and wood collection area in your father’s time? In your grand  
fathers time? 
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PART II 

Questions for officials, DDPD, Agricultural, and rural development offices of the wereda 

1. Number of peasant associations in the study area?  

2. Total number of households?   male  female   

3. Total population in the study area?  male    female    

4. Land use and land cover of the area (in hectare): arable lands/ cultivated land/ grazing land/ 

forest land/ settlement 

5. The landholding per household? 

6. Cultivated   land per person in the study area? before 30 years/ at present 

7. Discus if there is any change in the number of population and land use pattern in the past 30 

years 

8. Is there food insufficiency in the study area? yes no why 

   8.1 If yes, what are the major causes ( put in ranking order)? 

   8.2. What are the measures taken to alleviate the problem of drought? 

      8.3.Are there non-governmental organizations in the vicinity that works on the   environment? 

yes no  If yes, what are the activities that they took to cope up drought?  

9. Support to the affected people in the past 15 years (1983-1997 E.C) 

Year  Causes  Total 
population 

Number of 
affected people 

       Kind of support   
Sources Cereals in quintal Money  Others 

1983        
        
1997        

                                           

     10. How many times did drought occur in your lifetime? 

     11. Does drought have significant ecological impact in your area?  yes        no  

          If yes, please mention briefly 

     12. List the major plant and animal species available in the study area? 

     13. List plants and animals that disappear due to drought in study area 

     14. Affected people due to   drought in the past 15 years (1983-1997 E.C) 

Years  Total population  Affected people Died  Migrated  Resettled 
1983      



 84

      
1997      

15. What were the responses taken and coping up strategies in the past against drought? 

16. To what extent (percent) these responses and coping strategies alleviate the problem? 

     16.1) Was it for short term?                     16.2) For long term 

 17. Are there identified villages (rural areas) that are particularly susceptible to drought?  

                 yes □       no □ 

18. Is drought the major problem in your area? yes □ no □ 

19. What has been the impact of drought in your area in your lifetime? 

20. Discuss the level of awareness of the society about drought? 

21. What actions have been taken to reduce the risk of drought? 

22. Is there any disaster awareness and public information projects or program being     

undertaken in your area? yes □ no □  If yes, specify 

23. How ready are communities to understand official warnings and react about drought such as 

resettlement? 

24. Has drought management training been undertaken in your area? yes □ no □ 

 25.What form of training has been utilized and who has been the audience? 

Type of Training Audience Trainer 
   

 

26. Is there a drought management, disaster warning and environmental rehabilitation office? 

Specify 

27. What are the functions of them? 

28 Does the above office handle the disasters of drought? 

29. Discuss the challenges for drought disaster preparedness and prevention and environmental 

rehabilitation in your area. 

30. Discuss the gaps for effective drought disaster management. 

31. What needs to be strengthened? 

31. What are the current strategies /intervention whilst drought happened?  

32. What should be done in the future?                                                               
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PART III                

Semi –structured questions for focus group discussion 
1. What are the major and most frequent environmental problems that occur and affect  

     the society in your area? 

2. Which resource is scarce in the area? 

3.  Why are they scarce? 

4. What changes do you observe in your lifetime in relation to population growth, resource   

degradation, cultivated land availability and drought? 

5. Mention the impacts of drought on the community and the environment? 

6. Is there any migration or resettlement due to drought in your area? 

7. Do you get governmental and or non-governmental aid when drought occurs? 

8. Discuss the major drought coping strategies adopted by the household in particular and  

    the society in general during drought occurrences? 

 9. Discuses the major causes of natural resource degradation? 

10. What resource conservation activities are carried out to minimize land degradation? 

11. Discuses the major environmental problems that reduce crop production. 

12. What should be done in the future? 
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Annex 2 
 
General information about the respondents 
 
Male headed house holds Female headed house holds Total 

102 6 108 
 

Age  
Age category 20-30 31-40 41-50 51-60- 61-70 >70 
No. of households 37 23 27 11 7 3 
 
Marital status 

Married Divorced Widowed 
102 5 1 

 
Academic status 
Academic category Read and write 1-4 5-8 9-10 Can not read and write  
No. house holds 32  6  10      1           59 
 
Family size 
No. of house 
holds 

1 2 3 4 5 6 7 8 9 10 11 13 Average  

Family size 3 10 15 25 11 19 10 8 2 3 1 13 5 
 
 
Average rainfall of Crop growing months (June-September) and Crop Production of Shebel 
Berenta wereda (1988-2004) 
Year Average rainfall (mm) of Crop 

growing months (June-September) 
Crop production (quintal) 

1994 875.5 250970
1995 561.9 178943
1996 621.2 180711
1997 551.7 179543
1998 735.3 329536
1999 716.3 337199
2000 817.6 240481
2001 710.4 230374
2002 577.8 160770
2003 783.3 290088
2004 549 190217
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     Annex 3: Result of soil laboratory analysis 

                                

                              KF1-KF3 represents forestland  

 AA1-AA3 represents cultivated land in Abaselama 

 KA1-KA3 represents cultivated land in Kuwtkwat 

                               KYG1-KYG3 represents grazing land in Yekachera and Kuwtkwat 

 BA1-BA3 represents cultivated land in Bonya 

 AG1-AG3 represents grazing land in Abaselama 

    YA1-YA3 represents cultivated land in Yekachera 

Average temperature (0C) and rainfall (mm) of Shebel Berenta wereda (1985-2004) 

Code.No. OM (%) CEC in Cmol (+)/kg Bulk density (gm/cm3) 
KF1 6.46 67.02 0.52
KF2 6.01 60.31 0.52
KF3 6.16 56.21 0.51
AA1 1.96 35.31 1.31
AA2 1.84 38.25 1.41
AA3 2.52 37.71 1.35
KA1 2.28 34.42 1.22
KA2 1.96 35.01 1.23
KA3 2.24 36.08 1.34
KYG1 2.42 31.26 1.52
KYG2 2.26 31.59 1.40
KYG3 3.08 30.21 1.38
BA1 1.21 35.71 1.49
BA2 1.12 36.30 1.51
BA3 1.32 33.95 1.45
AG1 1.96 31.07 1.48
AG2 2.24 34.37 1.51
AG3 2.80 29.11 1.46
YA1 1.40 32.11 1.45
YA2 1.96 27.53 1.41
YA3 1.40 33.81 1.47
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Months Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Average minimum 
temperature ( 0C) 

8.2 9.4 9.5 10.4 10.8 10.5 10.6 10.3 10.4 9.8 8.7 12.6

Average maximum 
temperature (0C) 

26.6 27.4 27.8 27.4 28.0 26.4 23.4 23.5 23.4 24.9 25.8 25.9

Average temperature 
(0C) 

17.4 18.4 18.7 18.9 19.4 18.5 17.0 16.9 16.9 17.5 17.3 19.3

Average rainfall (mm) 7.2 15.6 39.8 59.9 51.6 83.6 278.6 218.9 85.9 48.9 9.4 9.1


