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Abstract 

 The study was conducted on the impact of climate variability on household water security and sustainable 

livelihoods in Shebel Berenta Woreda, East Gojam zone in the Amhara region. The objective is to explore and 

assess what real conditions characterize the area with regard to the water security status of the households and 

their livelihoods coincided with their income levels.  The study also aims at identifying causes of water insecurity 

for the households, the extent to which climate variability and change affect livelihoods sustainability. The worda 

has two broad agro climatic zones known as the Southeast Woinadega Teff (SWT) and the Abay Beshillo Basin 

(ABB) Livelihood zones. To achieve the objectives a household survey was carried out by purposefully selecting 

three PAs in the woreda from the two livelihood zones based on their water access and availability. Sample 

households were selected from each PA and wealth group. The data obtained through FGD, key informant 

interviews and questionnaire methods have been analyzed by the applications of modern computer software 

mainly SPSS and MS Excel to process quantitative data and present in the form of cross tabulation, frequencies 

and/or percentages and graphs. The study found that many of the households are at present under great pressure 

of food and water insecurity dilemmas mainly due to variability of rainfall and recurrence drought episodes. The 

problem varies in space and time and based on the households resilience or adaptive capacity. In ABB livelihood 

zone, many households are in a state of low level of food and water security as compared to that of the midland 

households, and are highly vulnerable due to their excessive dependence on rain fed agriculture, which itself is a 

highly vulnerable sector. The available water sources are highly seasonal and HHs are forced travel 5-10hrs per day 

to collect water for home consumption and to water their livestock in the ABB Zone. Crop as well as livestock 

diversity is not common especially for the poor households, which is a clear manifestation of vulnerability. From 

the sample poor households, for example, 67.8% do not have any livestock holding and a considerable number of 

households harvest only one type of crop with less than 5 quintals annual yield. With regard to water access from 

the surveyed middle and better off wealth group households of the WSZ, 38.5% and 33.3% say that there is a 

critical water problem for their household where as about 62.5 % and 66.7% respectively respond the absence of 

any water shortage for them .Thus, intervention shall involve through:  the development of ground water 

resources in the midland livelihood zone as a mechanism of copping and mitigation to climate change related risks 

and vulnerability, and must also be considered from a livelihoods perspective. Up-to-date data on water sources, 

water related conflicts, and facilities to market principally transportation and communication networks must be 

kept for development planners and researchers. Thirdly, the geographic features and social settings of the area 

integrating livelihood activities mainly farming, livestock rearing,  and a combination of the  two attracts further 

research. So that it is possible to clearly identify risk and vulnerability factors and effects across the transects.        

Key words: households, livelihood, resilience, Climate change,, seasonality, water security, Impact, sustainability 

and adaptation 
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1.  INTRODUCTION

1.1 Rationale

Today a host of climate change impact analyses evidences have come up with tangible

findings interms of economic and/or livelihood disruptions particularly to households in

countries of the the tropics for various reasons. Obviously, the poor are dependent on

economic activities sensitive to climate variability impacts. Despite greatly improved

knowledge of weather systems, the use of meteorological satellites and advanced computer

simulation of the climate, farmers particularly found in poor and tropical and sub tropical

countries are highly vulnerable to climate extremes than ever before (FAO, 2002). Often,

the poor are dependent on economic activities that are sensitive to climate. This had been

observed for long as they have direct link to climate change.

Ethiopia is found in the Sahel Region, one of the hot spot regions of the world where

climate is changeable and drought is a common phenomenon. In these areas, the climate is

highly dynamic or variable as can be understood in terms of consecutive drought episodes,

flooding and irregularities in rainfall patterns. In Ethiopia, the spacio-temporal variation

and real changes in climate are clearly noticeable especially at the present days. The

situation is more pronounced in the low land areas and in places that are highly degraded.

The Ethiopian highlands are intensively cultivated and about 90% of the Ethiopian

population is engaged in farming activities (Omiti et al. 1999; Rosell, S. and Holmer, B.,

2007). Consequently, the socio economic condition of most of the urban and rural

households in the study area had become highly deteriorated. Many of the households are

unable to satisfy their water needs for domestic use, drinking, irrigation and sustaining their

livestock. The problem is more severe for the lowlanders and the poor household groups

that are highly vulnerable together with their livestock to periodic and persistent water

shortages. Often times, they have to travel long distances to fetch water for consumption

and water their livestock. In the former years according to some elderly people in the area,

since water was available everywhere even they did not worry about supplying water to
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their cattle ;but now smaller streams and ponds have become either seasonal or totally dried

due to prolonged dry seasons and repeated droughts caused by climate change.

On the otherhand, even if the country's relief feature plays its part in modifying its tropical

climate to be moderate and mild, the rugged topography pays off this good opportunity

making the land be highly exposed to excessive erosion and environmental degradation. In

the study area, soil erosion by runoff and rapid environmental degradation because of bad

physical topography in addition to rudimentary farming practices.The situation,aggravated

by climate change through destabilization of the intensity, timing and amount of rainfall

had significantly affected the productivity of agriculture.Because of rainfall irregularities,

accidental flooding occurs that cause rapid soil erosion, water logging and water quality

degradation that usually result in water born diseases and crop failure.These are leading the

households to lose their livelihood assets and make them desperate forcing them to flow to

cities and towns in search of better living conditions thereof.

A study by Hellmuth (2007) identified the presence of strong linkage between climate

variability or change1 and macro-economic performances in Ethiopia.This was manifested

in the considerable decline of GDP (Gross Domestic Product) during the major drought

years of 1984 and 2001. This is also related to the fact that, around 84% of the Ethiopian

population is engaged in small scale and rain fed agriculture, both of which are sensitive to

rainfall variability and the overall climatic behavior. Another study by Conway (2007)

highlights that the warming effects of the Indian Ocean cause the recent decline in “belg”

rains in Ethiopia. The rainfall in Ethiopia was highly variable during the 20th century

(Gissila et al., 2004), and the geological record of changes of lake-levels, for example,

confirms high rainfall variability (Nicholson, 2000).

1 Climate variability - affects water resources by way of floods, droughts, waterborne disease, and so on. It is not just

the extremes of climate variability that are of concern to the water sector: the increasing and extreme variability in the

hydrological cycle and climate systems, together with the dynamic processes that lie behind it, impact on countries’

water resources and can make it difficult to meet the MDGs (Lenton, 2004,In: WWAP (2006).
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Another study by Woldamlak Bewket in the Northern and central parts of Ethiopia, have

shown that in recent years the total amount of rainfall (even during summer) shows a

constant decline. This condition in turn is causing the upward migration of warm weather

crops and disease causing organisms like malaria towards the highlands, and in fact, it may

partly be due to the rise in the averages temperature conditions (Woldamlak Bewket, 1998

and 2003; Temesgen Taddesse, 2009). The most severely affected being the developing

countries like Ethiopia, and poor smallholder households and pastoralists in particular

(Ethiopian NAPA, and RIPPLE, 2009).

1.2 Problem Statment

Ethiopia is described as “The Water Tower of North Eastern Africa” (Mesfin

Woldemaryam, 1972; Woldamlak Bewket, 2003). Though this is the reality, partly due to

uneven distribution of the resource to all geographic regions climatic factors and due to

various socio-economic reasons the rural community in general and the poor households in

particular, water has become a critical resource for development in Ethiopia making the

country to be highly vulnerable to climate change related impacts. That in turn made

households and livelihoods liable to such seasonal and extreme shocks and hazards.

A writer in Ghana puts, ‘Indeed, some have argued that the household is, in fact, the most

appropriate level of analysis given the household’s primacy with regard to resource

acquisition and consumption’ (Liu et al., 2002; In: Hunter and Michael W., 2002). Even in

villages where electricity is readily available, over 90% of households use fuel wood as

their primary energy source for cooking and heating due to the prohibitive costs of

electricity and electrical appliances). Degradation of these natural resources as well as time

and human resources spent on collecting them has important development implications

(including health) at the household and community level (Griffin et al., 1992; Twine et al.,

2000; Twine and Moshe, 2003). “…Two critical resources have become focal in rural

development in Africa: water and energy. Water continues to be a critically limiting, and

limited, resource in rural communities, and its procurement remains a daily challenge for

most rural households (Perez and Mabelane, 2001 and Hunter and Michael, 2002). This
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study, therefore, has been provided with a new approach relating the issue of water to

household2 economy and livelihood sustainability which are likely to be strongly impacted

by climate change and variability. This is because of the fact that treating the living

conditions and economic status of people at household level is more meaningful than

studying it in aggregate terms.In this new approach, societal issues like equity to access

water, income background of households, adaptation measures and resilience to water

related hazards and water conflicts have been assessed. The approach has been currently

operational for the first time in Ethiopia by Ripple Long Term Action Research on Growth

and water (LARS) in some areas of Eastern Oromya and Somali regions. Obviously, as

pointed out by many scholars in the area, household income security, including food

security is preceded by water security in many ways.

1.3 Objectives of the Study

The main objective of the study was to investigate the impacts of climate variability and

seasonality on households’ water security and sustainable livelihoods. The specific

objectives of the study were to:

 Evaluate the current water security status of households qualitatively and quantitatively

and links with their economy across livelihood zones and wealth groups.

 Assess the degree of vulnerability of households and livelihoods to contemporary and

and to some extent future climate change impacts on themselves and their livelihoods.

 Comprehend the effectiveness of government policies and their effectiveness in

addressing the problems of the households related to water and livelihoods securitiy.

 Suggest better opportunities in the area through which people would scale up their

water and livelihoods security status in the long run sustainably.

2 A household comprises of a person, a group of persons generally bound by ties of kinship, who
live together under a single roof or with a single compound and who share a community of life in
that they are answerable to the same head and share a common source of food (Casley and
Lury,1987)
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 Examine the main sources of water for the majority of households in the study area and

their resilience3 and/or adaptation strategies during critical times.

1.4   Scope and Limitations Of the Study

Due to the irregular topography of the area, transportation access is limited and the

scattered population settlement patterns add difficulty to reach all the area particularly in

the lowland livelihood zone. Moreover, the absence of previous studies in the area that may

help earn better experience in the area of study and for the purpose of data comparison.

1.5 Significance of the study

This study will be a useful quick reference to those who need to reach in the area for

further study to deal with and address the problems of rural households in areas of water

and food security, which are being aggravated by climate change. Particularly, it will be of

a valuable guide to policymakers in the fields of rural development; agriculturalists, water

practitioners, and environmental scientists will get an important reference.

1.6. Organization of the Study

The study comprises five chapters. Chapter one deals with introduction. Chapter two

presents the literature review. Chapter three presents the description of the study area and

the methodology used in the study. Chapter four presents the analysis of the study by

stating the current availability, status of water for people and their livelihood using tables

and diagrams in both livelihood zones and based on the wealth background of the

households during a normal year and during years of high rainfall seasonality conditions

that dissipate livelihoods earnings up on which people depend. Chapter five concludes the

overall theme disussed in the thesis and presents recommendation.

3 Resilience is a buffer against disturbances and this buffer is best provided through maintaining biological

diversity (WWAP, 2006). It is the ability of households or the environment to recover or hold the former

status after being disordered or hit by drought or bad climatic conditions.
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2. LITERATURE REVIEW

2.1 An Over view of Climate Change Drivers and Impacts

Climate change is expected to have significant impact on agriculture and food production

patterns through three major factors: global warming, change in rainfall patterns and the

increase in Carbon Dioxide (CO2) concentration in the atmosphere. A temperature increase

of more than 2.5 °C could affect global food supply and contribute to higher food prices. A

multitude of evidences has supported the evolving or the ongoing change of climate

especially since the mid 19th century and the upcoming impacts. The first and second

assessment reports of the Intergovernmental panel on climate change (IPCC) presented that

estimated average global temperature has increased by 0.6c° since the late 19 th century. For

example, one of the most striking statements of the report reads: ‘the most recent warming

period also has a faster rate of warming over land compared with the oceans… New

Paleolithic analyses for the last 1000 years over the Northern Hemisphere indicate that the

magnitude of 20thc warming is likely to have been the largest of any century during this

period, and the 1990s are likely to have been the warmest decade of the millennium (IPCC,

2001). Moreover, a host of literatures in addition to the IPCC produced by numerous

scholars, institutions, varieties of conference proceedings and reports had been provided

with giving greater emphasis to climate change related issues. Most of multinational and

international media have given wider coverage to this issue today than they did ever before.

The climate issue and the challenge posed to the planet earth have now forced the

integration of concerned people all over the world to deal together with the issue.

Climate change has brought a big challenge on the quality and quantity of fresh water as

reported during the UN conference on environment and development in 1987. That report

generally focused on the: the buildup of long-lived greenhouse gases in the atmosphere and

associated climate changes; the decline of valued marine fisheries; increase regional

shortfalls in the quality and quantity of fresh water; expanding tropical deforestation; the

continuing loss of species, ecosystems, and their services; the emergence and re-emergence

of serious diseases, and generally the increasing human dominance of natural systems

(Brundtland, 1987).
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The science of climate change in Africa, particularly in that of southern and Eastern Africa

is uncertain. One recent study points out that the ultimate causes of the decadal and inter-

annual rainfall variability that affects some African climate regimes, especially in the Sahel

region, remain uncertain (GTZ, 2009). One of the main reasons according to him for this

variability may be the little attention given by the global climate models or global

circulation models (GCMs) on the major potential climate change and variability drivers in

Africa: ELNino southern Oscillation (ENSO) and land-cover change ( Wilby and Wigley,

2001; Humle et al., 2005; Doblas et al, 2006). In contrary to that links between sea surface

conditions, atmospheric circulation and precipitation patterns are meanwhile reasonably

well understood in Africa (Balling, 2005; GTZ, 2009).

Likewise, the impact of climate change on the living conditions of global peoples is not

uniform, the most affected being peoples of the third world (IPCC, 2001). Even in some

chronic cases people had began to leave their home countries and/or continents and migrate

to better off continents; this condition will be more severe in the future, and the largest flow

will be from the tropics to the mid-latitude.  In terms of social consequence for instance,

Africa has become the source of climate change induced migrants that occur in the form of

food insecurity and water stresses. A recent report by the World Watch Institute (WWI),

2005 estimated that presently there are about 30 million environmental refuges and

17million other refugees and displaced persons from wars, persecution and other causes.

Moreover, it has been suggested that the number of environmental refugees could rise to

150 million by 2050 as one of the results of climate change (UNESCO-WWAP, 2006;

WWI, 2005).

2.2 Sources of Uncertainty

The uncertainty behind climate change arises from several of its characteristics. The most

important of these include: the most important anthropogenic emissions behind climate

change are stock pollutants build up in the system for 100s of years; the system is

characterized by multiple locally stable states, small incremental changes can induce it to

shift from one state (condition) into another in ways that can be either irreversible or only
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slowly reversible; future climate states are uncertain; …implying that policies directed at

very different targets may have significant implications for climate change’ (Carraro, 2002;

Kaul , 2003).

From the economic point of view, it is an uneasy task to precisely quantify the economic

cost of climate change on countries or continents. Climate change impacts are visible or

noticeable if not often in the form of wildlife and vegetation losses including food crop

vegetation mainly in highland agro ecologies in the tropics or elsewhere. However, the

climate change cost in the form of infrastructure destruction and rehabilitation costs are

invisible. An American researcher wrote: “the true economic impact of climate change is

fraught with “hidden” costs”. These imply that as a result of the impacts mentioned above,

water availability for human consumption, irrigation, energy production and industry may

be markedly reduced” (Groisman et al., 2004).

Africa

2.2.1 Africa is Disproportionately at Risk

Climate change has imposed great challenges to the African economy particularly to that of

the SSA people and that of the poor households. The World Bank describes the condition

in Africa as: “…the disproportionate impact of extreme events on low-income economies is

due less to environmental factors than to the extreme vulnerability of the poorest sections

of those communities” (World Bank, 2001).As can also be seenin fig. 2.1 the Sub-Saharan

Africa is disproportionately at risk:  projected warming in Africa is about 1.5 times the

global mean (Lorain, 2009; Christensen, 2007).

Hence, climate change, food and water security capabilities of regions and households are

intricately linked. In other words, climate strongly influences the agricultural and water

resource dependent sectors at regional local and household scales. It is enough to mention

as an evidence for the recently reported food security crises and critical water shortage

situations in Africa including somehow projections in the future states. Some of these

reports cite various institutions (mainly that of the IPCC) and conclude that: African food
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crises have tripled from the 1980s in to 2000s; majority of crises occur in equatorial and

subtropical Eastern Africa. Among these, Ethiopia is one of the most food insecure

countries (Lorrain, 2009). Moreover, rainfall decline since the mid 1990s have been

accompanied by an average annual increase of half a million people requiring food aid.

Figure 2.1 Numbers and Percentage of Regional Populations Effected by Drought, Adapted

from the World Bank 2008.

The IPCC projected that reductions in crop production yield could reach over 50 % by

2020 in some countries, and net revenues from crops may fall by as much as 90 % by 2100,

with small-scale farmers being the most affected (Boko et al., 2008). Moreover, the latest

report of the IPCC reveal that even without climate change, several countries in Africa are

expected to exceed the limits of their economically usable land-based water resources

before 2025. Similarly,it is also estimated that in addition to the 200 million people (or

25% of the population) currently experiencing high water stress in Africa, the population at

risk of increased water stress on the continent is projected to be between 75 to 250 million

by the 2020s and between 350 and 600 million people by the 2050s (Boko et al., 2008).On

the other hand, in many parts of the world, rain fed cropland is in poor shape.  Increasing

human and livestock populations have led to land degradation through soil erosion,

overgrazing, bush fires, deforestation and the expansion of arable farming onto unsuitable

marginal land. These forms of degradation lead to desertification …the cost in terms of

human suffering is high. The African droughts of 1984 – 85 affected 30 – 35 million
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people; land degradation and desertification caused some 10 million of them, later known

as environmental refugees, to be permanently displaced’(FAO, 2002).

The present and future implications of climate change trends on water and livelihoods of

the majority of people in the Sub-Saharan Africa are tremendous. These trends are not

expected to improve with climate change as people in the SSA are highly exposed to

climate change induced hazards and with weak adaptive capacity and resilience. Generally,

agriculture in Africa is crippled with multiple stress factors combined to create the

continent with weak adaptive capacity and highly vulnerable to climate change impacts:

endemic poverty, complex governance and institutional challenges, limited access to

capital, including markets, infrastructure and technology; ongoing ecosystem degradation,

and complex emergencies and conflicts. Thus, even in the absence of climate change

people are leading a lifelong struggle with the existing poor soils, water scarcity, poor

infrastructure and access to markets, and rural poverty (GTZ, 2009; Lorain, 2009).

2.2.2 Climate Forcings to Eastern Africa and Ethiopia

Climate studies in the region realized that climate behavior of Southeastern Africa (and the

Horn) is thought to be very dynamic and difficult to regulate as compared to other parts of

the world (Hailemichael, Power point presentation, 2009). The existing trend according to

him is being based on dynamic statistical regional models rather than the Global

Circulation Models (GCM) of the IPCC. There are a number of climate analysis models of

current and future climate conditions of Ethiopia and the Horn. Most of these modeled

studies realized that the post -1996 climate of Ethiopia is characterized by unusually dry

conditions. Mainly four different sources of information converge on post-1996 dryness in

eastern Africa: Climate model analyses, satellite rainfall estimates, interpolated station

data, and lake levels (Funk et al., 2005). Further, Lorain (2009) describes the reasons on the

post-1996 precipitation declines in Ethiopia indicating some other independent climate

observations such as the enhanced-satellite Global Precipitation Climatology Project

(GPCP); The Xie-Arkin CPC Merged Analysis of Precipitation (CMAP) datasets, and

Global climate model precipitation estimates.
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Box 1 Climate change Implications to Water resources in Africa

Most Climate Change models on fresh water resources in the SSA, according to the fourth assessment report of the

IPCC (Bates et.al 2007), shows the following broad trends which are directly related to changes in increased intensity

and seasonal variability/seasonality of rainfall events, and higher evaporation levels due to increased water-holding

capacity of the atmosphere under higher temperatures.

The changes in rainfall & temperature would impact on:

 Water balance of runoff

 Soil moisture

 Reservoir water levels

 Groundwater tables,

 Salinization of shallow aquifers

Reduced water availability, resulting from any of, or a combination of decreased surface and groundwater flows due to

longer dry seasons ;decreased precipitation leading to a reduction of water in reservoirs ;inter-annual precipitation

variability and seasonal shifts in stream flow and reductions in inland groundwater levels. Increase in evapo-

transpiration as a result of higher air temperatures, lengthening of the growing season and increased irrigation water

usage and salinisation.  Increased demand for water for irrigation due to higher temperatures and water requirements for

crops. Large-scale water stress and yield reductions due to decreased surface and groundwater flows in regions where

precipitation decreases occur.

Growing water demand due to population growth

Increased demand for water for irrigation due to higher temperatures and water requirements for crops.

Large-scale water stress and yield reductions due to decreased surface and groundwater flows in regions where

precipitation decreases occur.
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Further, Lorain (2009) describes the reasons on the post-1996 precipitation declines in

Ethiopia indicating some other independent climate observations such as the enhanced-

satellite Global Precipitation Climatology Project (GPCP); The Xie-Arkin CPC Merged

Analysis of Precipitation (CMAP) datasets, and Global climate model precipitation

estimates. These observations also confirm rainfall deficits during the Belg season in

Tanzania, Rwanda, Burundi, Kenya and Ethiopia that range from 50 to 150mm per season

(IPCC, 2007; Lorrain, 2009). As was already stated, dryness in the Belg season in Ethiopia

is strongly linked to the recent warming in the surface temperature of South West Indian

Ocean associated with El Nino Southern Oscillation (ENSO).These warming sea surface

temperatures (SSTs) especially in the south west Indian Ocean are linked to reduced rains

across equatorial and subtropical eastern Africa the first link being identified by the

Ethiopian National Meteorological Service Agency (GTZ, 2009 and Lorain,2009).

The post-1980 decline in belg precipitation for the east of the country, with the northeast

and southeast being particularly badly hit,(areas are already facing low water availability

and water insecurity, particularly for poorer wealth groups) has become the biggest and

more significant. Indeed, it is the southeastern part of the country that are experiencing bad

climatic shocks more than the rest of the regions (see figure 2.2).

Even if the consecutive studies suggest that climate change impacts on water and livelihood

strongly hit the eastern part of the country, the belg rainfall also show a marked decline in

the North West and central high lands of the country and affect the socio-economic welfare

of especially the poor households in the areas mentioned. For example, in woredas closer to

Bahirdar, lack of rainfall during belg and Meher seasons significantly changed the people’s

livelihood pattern from the previous. Here, commonly cultivated crops in the former times

such as maize, pepper and legumes has now been either highly reduced from sowing or

virtually abandoned from planting practices. This observation is in line with conclusions of

Woldamlak (2003) and can be seen in the rainfall graph of time series for Ethiopia and the

four regions presented by the fourth assessment report of the IPCC (IPCC,  2007;  Funk et

al.,  2007and RiPPLE, 2009).
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Fig. 2.2 Time series of March to September rain fall trend in Ethiopia and the four regions

separately. Black bars show seasonal rainfall.  Heavy colored lines show running 7-year

means colors have been added to describe long-term variation patterns.  Orange lines

denote rainfall tendencies likely to increase food insecurity (Source: Funk et al., 2005; In

RiPPLE, 2009).

2.3 Impact of Rainfall Variability on Ethiopian Economy

2.3.1 Ethiopian Agriculture - A Source of Vulnerability

Agriculture is the source of livelihood to the majority of the population in Ethiopia. It

employs above 80% of the labor force; accounts for 50% of the GDP and 85% of the export

revenue in any single year. But, Ethiopian agriculture is virtually dependent on natural

rainfall, Irrigation agriculture accounts for <4%. The Ethiopian agriculture is characterized

by extreme dependence on rainfall, low use of modern agricultural inputs and low output

levels.
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Figure 2.3 Rainfall Anomalies and Millions of People Needing Food Assistance in

Ethiopia, 1996-2004           Source: Lorain, 2009 and Stephen, 2000.

Forinstance, the use of chemical fertilizers in 1999/2000 was only ~35 kg ha-1 on

average(Tadesse, 2002), irrigated land accounts for < 2% of the total cultivated land of the

Country and crop yields oscillate around 1.2 t ha-1 (Befekadu D. and Berhanu N.,2000).

Rainfall/precipitation and extremes are the two factors which are likely to result in the most

socio-economic disruption (Conway et al. 2007), and in addition to temperature and related

evaporative potential, precipitation is one of the most important climate drivers (Lorain,

2009; IPCC, 2007). Therefore, the amount and temporal distribution of rainfall plays a key

role to the productivity of agriculture in the country (MoWR, 2001; Woldamlak Bewket,

1998 and 2003; Temesgen Tadesse, 2009). Links between rainfall fluctuation and the rising

and decline of food aid requirements in the country also imply a rise and fall in the trends

in the contribution of the Likewise, food production in Ethiopia is highly variable and

unpredictable, mainly caused by erratic weather, which has brought about mass starvation

for centuries. The study indicates that a 10% decline in rainfall below its long-term average

reduces national food production by 4.4% (Von Braun, 1991). On the other hand, it was

stated that it is/was not only drought that lowers the living status of rural households in

Ethiopia but also the unjust land holding system.
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Fig.2.4 Rainfall Variability and GDP in Kenya, 1979 - 2000(WWAP/ UNESCO-2006).

The study has put as evidence the fact that 52% of the population of Ethiopia who consumed less

than the daily-recommended energy intake of 2100 kcal during the 1980s. According to him, this

figure was the same in the record harvest year of 1995/96 (good harvest year) which arises from

the 40% of rural households who farm less than 0.5 hectares (‘starvation plots’called by

Dessalegn Rahmato) which is inadequate to meet subsistence food needs even in good rainfall

years (Stephen, 2000; Nebiyu, woreda Agricultural Extension Officer; Yitay Debebe,

Agricultural Extension Expert, 2002 E.C).

As studies indicate and highlighted in fig.2.3, the years of drought and famine (1984/1985,

1994/1995, 2000/2001) were associated with very low contributions of agriculture to the national

economy whereas years of good climate (1982/83, 1990/91) are associated with better

contributions,the same condition was seen in Kenya(see fig. 2.4). Therefore, the amount and

temporal distribution of rainfall is the single most important determinant of national crop

production levels.Temporal variability in distribution of rainfall especially during the main

growing season is an important influence on crop yields and can induce food and water shortages

and famine (Temesgen, 2009; Woldamlak, 2003). As a result, the spatio-temporal rainfall

variability, trends, and its impact on crop or livelihoods and water availability has attracted
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Figure 2.5 Total number of people who received food aid and the amount of food required

and recieved in the in the country, 2001-2009.Source: EDMFS under MoARD, 2010

(Unpublished).

the attention of policy makers and researchers at large since recently. Now some research

outcomes could be achieved in Ethiopia both at national and regional scale climatic conditions.

However, some research outcomes have come up with conflicting reports on the existing general

trend and among one another (Woldamlak, 2003).A recent study by FEWS (2003) reported a

marked decreasing trend of the kiremt rains in the southwestern high lands of the country for the

period 1961–1996. As opposed to that trend, Conway (2000) concluded the absence of any long-

term trend for annual rainfall in the northern and northeastern parts of the country. Similarly

Conway (2004) found no trend over the period (1898–2002) in the central Ethiopian highlands.

Therefore, there are no adequate research outputs in Ethiopia that show the spatiotemporal

variability of rainfall  at all levels; local, regional and national scales. Particularly that of the

local scale spatial and temporal rainfall variability in much of Ethiopia is unknown clearly, and

more remains to be investigated (Woldamlak, 2003).A study that identified the short term and

long-term trends of rainfall variability and trend in the Amhara region made a recent attempt

using data from the major towns.

The study concluded that while annual rainfall shows declining trends at Bahir Dar and Gondar;

and an increasing trend at Dessie (36 mm/decade) and at Debre Markos, where annual rainfall
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even in the strong drought year of 1984 was close to normal. Seasonally, The belg and the bega

(October to February) rainfalls are much more variable than the kiremt rainfall, and spatially, the

annual total rainfall in the highlands ranges from slightly over 770 mm in Lalibela to more than

1660 mm in Chagnie (Woldamlak B., 2003).

Thus, we can generalize that even in the absence of climate change the condition of seasonal

variability and annual concentration of rainfall has a significant impact on the water and the main

livelihood sector, crop farming, in the country. However, the overall climate knowledge

endeavors proved that rainfall has recently been declining in Ethiopia mainly since 1980s.

Various model based scenario analysis results of the IPCC and other regional climate change

studies have presented clear reports on the recent rainfall declines in Ethiopia.

2.4   Poverty-Water –Climate Interface

Ever since the beginning of human evolution, water plays a determinant role on the day-to-day

activities of people. Fikrie (2000) writes: in the earliest moist phase of the Holocene, water was

the main factor influencing social behavior… from settlement patterns to aquatic resources

exploitation”. In general, human society has positioned itself in areas with locally sustainable

water supplies, in the form of runoff, and/or river and stream flows (Postel et al., 1996;

Vorosmarty et al., 2005b).

2.4.1 Climate Induced Disasters Exacerbate Poverty

To date, the close links between water and poverty has been clearly understood and has been

given a due emphasis and priority by most governments and institutions. Water is, in turn

sensitive to climate related disasters like drought, flooding and rainfall seasonality and extremes.

These disasters including financial crises and other economic shocks easily impair the poor and

uninsured households (Skoufias, 2003; Block et al. 2004). In extreme cases, destruction or loss

of assets leads them to get in to a vicious circle of poverty or in a state of weak resilience; in

other words, these shocks lead to poverty traps with lasting effects on household welfare (Barrett

and Maxwell, 2005).
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People in the poor countries mainly in the SSA are said to be experiencing the biggest death toll

due to environmental change related diseases and disasters. According to a UN report, every one-

fifth children in the poorest nations fails to celebrate its fifth birthday mainly due to poor water

quality that arise from environmental and infectious diseases. Again, the recent past two decades

have shown an unprecedented increase in the extent and frequencies of water-related disasters –

either too much water(floods) or too little(droughts) caused by changing climate

patterns(UNESCO-WWAP, 2006). Looking at the global map of poverty and clean drinking

water coverage, it is the SSA that are placed at the bottom due to marked climate variability

particularly rainfall extremity and the worst degradation in the physical environment and

livelihood resources as well that result in adverse impacts on the socio-economic status of

people.

Mainly due to climatic reasons, for many years, Ethiopia has remained at the bottom of the

international league tables for access to safe water and sanitation services (UNICEF/WHO,

2008). It was in response to that report that Ethiopia established and reaffirmed the Universal

Access Plan (UAP) in 2008 to ensure access to safe water and sanitation to all by 2012 before

that of the MDG time table. The capital investment in the sector has roughly doubled over the

past four years (RIPPLE, 2008). Ethiopia’s national coverage in safe water supply reached 42%

in 2007 (41% rural and 78% urban) and the sanitation coverage reached 30% in 2007 (21% rural

and 80% urban), according to the latest Water Sector Development Reports (MoWR, 2007). A

study by the World Bank indicates that the poorest in a society are often the most exposed to

disaster and are vulnerable to climate related risks, which are also less capable of building

resilience. More importantly, the fact that people in the low income countries as endorsed by the

International Red Cross/Red Crescent to be four times more likely to die than people affected by

natural disasters in high-income countries reflecting the inequitable distribution of global wealth

that make people in poor countries be effectively much less able to control the damage done by

such events” (World Bank, 2001).
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2.4.2 Climate Proofing

2.4.2.1 Water Security as A Way out of Poverty

Water for Households and Livelihoods systems

Climate change is happening and cannot be entirely avoided due to the accumulation of stock

pollutants (GHGs) in the atmosphere. So that focusing on adaptation mechanisms to withstand its

adverse impacts on humanity has become unquestionable. It has to be beginning with reducing

the number of the poor people as they are highly vulnerable to the adverse impacts of climate

change. One recent study states that Poverty is defined as the largest barrier to developing the

capacity to cope and adapt…the poor have a low adaptive capacity and high vulnerability to

climate change due to limited access to information, technology and other capital assets (Crutz et

al., 2007).One key domain in the campaign of poverty reduction probably the most important

element is water i.e. reaching water to the poor. There is no doubt that water secured households

are on the way out of poverty. On the one hand, water can contribute to poverty reduction in such

a way that improved access to drinking water reduces the time spent collecting water (mainly by

women and children) and the time spent sick from water-related diseases rather than doing

productive activities, or attend school in case of children.  Studies show that in some parts of

Ethiopia five hours per day is spent collecting water from unimproved sources (Deneke et al,

2008). On the other hand, households use water for income-generating activities such as home

gardens, which are a vital component of their livelihoods, even where very limited amounts of

water are available (Slay maker et al., 2007; Joshi, 2004; Tucker, 2009).

A Households Water Economy Assessment (HWEA) which is a relatively new approach was

designed in 1998/99 E.C in the RIPPLE Ethiopia long-term research plan to bring a clear

analytical framework in the understandings of the linkages between water security and food

security.  The main objective has been to help build and develop the already existing

methodologies and approaches that are in place in Ethiopia and link it with the livelihoods

monitoring and early warning systems. The Ethiopia’s Disaster Management and Food Security
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Sector (EDMFS) and the Livelihoods Integration Unit (LIU 4) have currently used the HEA

(Household Economy Assessment). HEA has been used as a tool to assess the food and

livelihoods-based needs of the population at a household level that are vulnerable to the probable

risks of climate-related disasters or other shocks linked with market, policies and health. One

researcher has illustrated the importance of HEA in the case of Ethiopia as: ‘the (HEA) is to be at

the core of Ethiopia’s emerging disaster risk management system that is capable of both

corrective (current disasters) and prospective (future potential disasters) risk management’

(Boudreau, 2009).

Thus, HWEA (now its name is changed in to WELS5) is a parallel approach to HEA that works

particularly to water. The core principle behind HWEA or WELS is that an understanding of

how people will be affected by shocks or hazards in a bad year is only possible if there is a clear

understanding of how people or households are capable of accessing sufficient water to meet

livelihoods needs in normal years.  An analysis of household economy aims to systematically

determine how people live, what puts different households at risk of food or non-food shortages,

and what type of responses are most appropriate (FEG - SCUK,  2008)(www.rippleethiopia.org).

As shown in figure 2.4, improved access to water is strongly linked with economic benefits for

households.The picture is a model like structure to better understand the various economic,

social and other dimensions of households. Here, focus is made on the role that water plays in

their livelihood strategies rather than considering water as a resource to increase food supply or

sanitation and epidemiological services (Calow and Alan et al., 2002).

4 LIU is a USAID funded project operating all over Ethiopia under the MoARD since 2005/2006.

5WELS is an action research component of the Growth LARS, which aims to provide both baseline data on
household access to water, and how this impacts on livelihoods systems, as well as a dynamic set of
analytical tools that allows for scenario-based assessment of risk and prescriptive assessment of the impact of
hazards (Loraine, 2010).
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Figure 2.7 A Conceptual model like structure for understanding the households water

economy dynamics, Adapted from Secure water, 2003.
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3.  RESEARCH METHODOLOGY

3.1 Sampling and Data Collection Techniques

3.1.1 Data Collection Techniques
The World Bank PSNP has categorized households in the woreda in to four groups based

on their economic status and food security levels. These are food secure, food insecure,

chronically food insecure and ultra poor. According to the programme, the first two groups

are characterized by asset accumulation, and the program helps them in the form of

extension services including business planning, input linkages and market advice where as

the rest two groups which are at asset stabilization phases need intensive support as in the

form of tailored products, village savings and credit and financial literacy. For this study,

three households groups were identified as Better off, middle and poor households

(SBWARDO, 2002 E.C and LIU, 2006/2007).

Data was gathered from each of the livelihood zones by selecting three sample rural

kebeles from the two agro-climatic zones by using purposive sampling. In each sample

kebele the households were classified badesesd on their wealth from which a minimum of

10 households from the three wealth groups (Better off, middle income and poor

households) were selected. This was done after discussing with woreda experts come from

the woreda water development office, the agricultural extension and food security or safety

net coordination offices or sub-sectors. Likewise, first hand information was obtained on

the particular “gots 6” or kebele sub-divisions. Then, focal persons or key informants,

household heads (in most cases) from each locality and economic level were purposefully

selected and a thorough interview was conducted both in group (FGD) and

individually.Finally,key informants interview was made with knowledgeable woreda and

kebele officials or experts from selected offices.

6 A got is the smallest kebele subdivision copmprising of four villages on average.
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3.1.2 Data Sources and Description

Most of the data were generated from the study area primarily through written

questionnaires and checklists, direct field observation, oral interview with key informants

and Focal Group Discussions (FGD) with informants selected from different wealth groups

different water availability zones. Experts discussion was made with woreda water

development officers, woreda agricultural extension experts, food security or the safety net

coordinator. Attempt was made to get relevant data from relevant sources, and it was data

that properly fit to the point under consideration that are put and compared in the

analysis.Generally, a total of 105 household members were interviewed from the sample

kebeles to generate primary data. For the secondary data, a literature review method was

employed, and data were gathered and organized from the internet sources of different

websites, books, magazines and newspapers, conference proceedings, speeches of

prominent figures, government publications and previous research works. Such data are

found to be helpful in the study of trends in population, patterns of climate, livelihood

characteristics and technological applications in the sciences of water and climate. The data

gathered from primary and secondary sources were analyzed using the combination of both

quantitative and qualitative techniques.

3.1.4. Quantitative Data Analyses

The quantitative methods of data analysis were based on the applications of cross

tabulation, frequencies distribution and percentages, descriptive statistics, SPSS, MSexcel,

Arc GIS, Envi, ERDAS piant and others. Tables and graphs have been used to show

quantitative values and pictures for the trends and relationships among different variables

used in the research, like for example for the analysis and interpretation of rainfall and

temperature records over years, quantitative description of households water consumption

per day in different conditions and the time they cost to get water to themselves and for

their livelihoods.
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3.1.4 Qualitative Data characteristics

The qualitative techniques are of helpful to reveal the research findings based on practical

and proven evidences. Here, the words of some selected respondents having different

background including water and agricultural or food security experts and household heads

will be either quoted or explained as supportive evidences on the spot (or field) by the time

of house hold surveys. Likewise, historical studies on related problems and the assessment

of current climate impacts will be qualitatively described in a comparative basis.

3.1.6 Baseline data Analyses

The baseline data on household access to water have been compared with key thresholds

and with scenarios set to conditions expected due to climate related shocks on water that

cause households to suffer seasonal water stress. The water survival threshold (5 liters per

person perday (5l/c/d)) represents the minimum volume of water of adequate quality to

survive, based on SPHERE standards. The hygiene and sanitation threshold represents the

minimum volume of water to maintain hygiene and sanitation activities (10 liters per

person per day) (RiPPLE, 2008 and 2010). The water-livelihoods protection threshold is

the minimum water required to sustain household livelihood activities so that food and

income needs are met, as well as minimum water requirements to protect livestock assets

met including water for irrigation. This methodology assumes that knowledge of water

access in normal years to these thresholds can help identify which groups of  people are

vulnerable to chronic water insecurity  and loss of livelihoods assets during drought or

excessive seasonal climatic variability-so that appropriate intervention can be made if

necessary.

On the food side, the average annual income of households from the different sources

mainly, crop and livestock products and labour was esxtimated, for each wealth group

considering local current prices was added up and changed into Ethiopian Birr (ETB).

Then, it was compared with the minimum amount of money set by the World Bank Safety

Net Program (4200.00) to sustain a household’s walefare (Shebel Berenta woreda ARDO,

2010). Years 2002 E.C and 2001E.C are taken as reference years as good and bad for
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SWT&ABB Zones respectively.The scenario analysis used was the Dry Scenario or

Scenario C which was made based on dynamic statistical model results for Eastern Africa

and Ethiopia to predict climate change impacts on water and livelihoods for 2030.It is

believed to be the most probable scenario particularly to project climate change shocks at

household and farm levels (Brown and Funk, 2008; Conway, 2007).

3.2. Description of the Study Area

3.2.1 Location
The geographical location of a country or a region is most of the time a decisive factor for

the region’s climate, way of life of the people, and its economy. Ethiopia is located

between approximately 30-150 N latitude and 330-480 E longitude covering a total land area

of about 1.12 million km2, occupying a significant portion of the Horn of Africa. This

location of the country has played a significant role for the country’s place in terms of

politics, climate and socio- economic issues in the region throughout history (MoWR,

2001). Shebel Berenta woreda is located in E/Gojjam Zone, situated in the N/ Central High

lands of Ethiopia in the Amhara regional state, extending between 100 15’ N to 100 30’ N

degrees latitude and between 380 15’ E to 380 27’degrees of longitude (CSA, 2007). It is

found at about 293 km NE of Addis Ababa and about 28 km from Bichena. Shebel Berenta

woreda is bordered on the Southwest by Dejjen woreda, on the N/West by Enemay woreda,

on the north Enarj Enawga woreda and South and S/E Abay River. Even if the woreda has

long boundary line with Abay river, economic gains from the river is limited to some

households in the low land livelihood zone as its deeper valley inhibit the irrigation

agriculture.

3.2.2 Population and Land Area
Shebel Berenta woreda covers 85,499 ha of land area. According to the 2007 population

census of Ethiopia, this woreda has a total population of 103,963 from which about 50,924

are male and 53,039 female population. Most of the population, (about, 96.3%) resides in

the countryside practicing rural agriculture. The crude density of the district is about 1.22

persons per km square. The total population size of the woreda is similar to its close

neighbor Dejen woreda. There are 24108 households in the woreda in general.
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Fig.3.1 The Geographic location of Shebel Berenta woreda with respect to East Gojjam

zone and the Country

While 18799 of these are male headed households, the rest 5309 are women headed

households (SBWAO, 2002 E.C).

Map of Shebel Berenta Woreda including the Sample kebeles
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Fig.3.2 Seasonal pattern of rainfall in the different livelihood zones of Ethiopia.

Adapted from Lorrain, 2010 and LIU database, 2007.

3.2.4 Climate

Rainfall and Temperature
Rainfall is highly seasonal in the woreda; vivid evidences and experience tell that almost

90% of the total annual rainfall received in the woreda elapses during summer only. As we

can understand from the general atmospheric circulation patterns in the country that main

rain to the area comes from the Atlantic ocean by the westerly winds during summer (June,

July and August) when all the NW, western & central highlands of Ethiopia receive their

maximum rainfall. The maximum and minimum monthly average rainfall in the woreda

amounts respectively to 1000mm and 400mm. This big variation in rain- amount is mainly

caused by the difference in altitude of places as already mentioned previously. Rainfall is

sufficient for good agriculture in the midland livelihood zone as opposed to that occur in

the lowland or ABB zone where rainfall is highly erratic and unreliable even during

summer season. Drought and seasonality that usually brought about hazards to the

livelihood and water resources are stronger in the lowland than in otherwise. But generally

there is a big spatio-temporal rainfall varaiability in the country in general and in the study

area in particular as indicated in previous studies. Daily, seasonal and inter-annual

variations of rainfall cause major socio-economic problems in Ethiopia (Shanko and

Chamberlain, 1998).
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Fig.3.3 Comparison of Good and Bad years of Monthly Rainfall in Shebel Berenta Woreda,

2006-2009          Source: Amhara Region Meteorological Services Agency, 2002 E.C

Fig.3.4 Rainfall Anomalies during crop growing months (June to September) and Crop

productivity in Shebel berenta Woreda in the past 15 years (1994-2009).

With regard to temperature, the same hypothesis applies to what is happening in rainfall

conditions where the lowland is more hot and warmer as compared to the midland agro-

ecologies that enjoy mild or moderate temperature. The warmest and coldest months of the
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year occur in May and January having the maximum and minimum temperature records of

29.8ºc and 9.4ºc respectively in 2009 E.C. Thus, it is this variation in rainfall and

temperature conditions that greatly influence the way of life of people and their economy

including water availability to households.

3.2.5 Topography (Relief)

The topography of a region is also very important like other environmental factors in

influencing the climate pattern, demographic and socio-political aspects of a region.

According to the woreda ARDO (2002) report, the woreda is roughly divided in to three

main landform types that are Plain (43.47%), Valley (48.05 %) and the remaining (8.48%)

mountain. In both of the plain and valley landforms people are engaged in farming as major

means of earning a living. The valleys as opposed to the midland plains are characterized

by the presence of extremely irregular landforms that make the area to be highly exposed to

degradation of soils through erosion even by simple run off and activities of man. This bad

relief configuration has created big difficulties to the expansion of road and other

development facilities to the lowland and remote parts of the area.

Physical topography of the woreda also tells us something about the geologic feature of the

region. The vast plains of the woreda in the midland livelihood zone are covered with

molten volcanic rocks (basaltic soils) with fine crystals. However, at the margins of these

plains are hard metamorphic rocks with larger crystals that give rise to the valleys and

gorges of the Abay river catchment. These rock features have bigger implications to water

availability in the area in two ways: First, in places of hard rocks on the surface and sub-

surface of areas, aquifers do not store sufficient water that could be supplied for use during

drought seasons; Second, in places of steeper or irregular landforms, surface drainage

rather than downward seepage of rain water is a typical character that result in low

discharge of natural springs and developed water schemes.

Recent studies presented in international journals read as the geologic characteristics of an

area makes great variations in groundwater that occur in terms of occurrence, rate of

renewal and volumes stored in different types of aquifers. Therefore, large volumes of
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groundwater are stored in thick sedimentary basins as opposed to shallow basement

aquifers that contain limited storage. Another important point here is that quifers in folded

mountain zones tend to be fragmented, while volcanic rock environments have unique

hydraulic conditions. Shallow aquifer systems have near-surface water tables that are

strongly linked to and interchange with surface water bodies (Zekster and Everett,

UNESCO Groundwater Series, 2004; UNEP, 2003). It is, therefore, this geologic nature of

the area especially in the lowlands that inhibit the presence of groundwater in that

livelihood zone of the woraeda.

3.3 Water Dependent Livelihoods

3.3.1 Crop Production

Farming is the predominant livelihood economy in the woreda. In this regard, different

types of crops and some limited types of fruits and vegetables have been cultivated.

However, the major types of crops produced in the woreda are cereals and pulses.

Fig.3.5 Crop and Livestock productivity trends in SBWoreda for the past ten years. Source:

SBWARDO, 2002 E.C

As could be observed in graph 3.5, crop productivity in the woreda is increasing constantly

since 1995 E.C. due to the application of modern inputs mainly fertilizer, and especially

after the arrival of SIDA and the World Bank Safety Net (PSNP) which facilitated things
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that can raise agricultural productivity. These organizations initiated poor farmers by

involving them in different development activities like terracing, strengthening and

development of  drinking water schemes, reforestation ,rural road expansion and other

activities through which farmers could raise household income and at the same time use

these opportunities for increasing their agricultural productivity. Development activities in

irrigation agriculture also contribute to the increment of productivity that are also related to

the roles played by the NGOs besides the government endeavors. The details on the major

types of crops in productivity in the woreda are discussed in the discussion part later.

3.3.2 Livestock Wealth

Livestock production as a means of livelihood in the woreda especially in the mid-

temperate zone is not a promising business due to a number of factors. A critical shortage

of water and fodder and the accompanying animal epidemics are to mention few. As

mentioned previously, farmers do not hold more cattle other than the once that are used for

farming. This is particularly true in the midland livelihood zone where there is a critical

shortage of grazing land due to over farming, as an evidence for this is that even the

existing few numbers of livestock per head are forced to be kept at home all the time by

most of the households. In contrast to this, there are abundant livestock families in some

parts of the qolla livelihood zone, which are in the Abay River valley from which their

cattle use the river water directly and the fodder they get from the green environment

thereof.

However, the main problem here is the seasonal outbreak of diseases that usually kill

massive livestock population within a short time. In this regard, pack animals, goats and,

poultry are highly vulnerable to the infections of seasonal spreading epidemics due to
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Fig. 3.6 Land use land cover change in Shebelberenta woreda based on the 1986 (above)

and 2005(below) Satelite image data,Land SAT Images.
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Climate variability. The main diseases affecting animals in the qolla zone are black leg,

anthrax (locally known as worcheg, and aslig), sheep and goat pox (‘manti’) and

pasteurellosis. Treatment is available in the SWT Zone, where as in the lowlands

intervention is limited even though the frequency is more in this livelihood zone. From the

figure 3.3, we see a declining situation in the overall stock of livestock during the bad

weather years and the viceversa in the woreda with in the the last ten years.

3.3.3 Vegetation and soil types

Vegetation Cover and Soil Erosion

Elsewhere, deforestation is the main cause of soil erosion. In the study area due to

unprotected forest removal practices, soil erosion is intense especially during just at the

beginning of rainy seasons. As a result, as can be seen in figure 3.4, the land cover change

with in the past 20 years was very rapid and alarming (See fig.3.4a & fig.3.4c).

Table 3.1.The general land use cover of the study area per ha and (% from total), in 2010.

Source: LandSAT Image Data (the internate) and SBWNRO, April 2002, E.C. ???

According to Herweg and Stillhardt (1999) soil erosion rates are highest when vegetation

cover ranges from 0 to 30%, which is the case during the seasons before the rain starts,

especially in January, February, June and July. In the mean time mainly due to unprotected

and unregulated deforestation practices for fulfilling fire wood demand, agricultural lands

Land use type 2010(ha) % 2005(ha ) % 1986(ha) %

Water body - - 3,649.09 4.33 3,894.35 4.57

Forest 5,156.53 7.2 14,807.25 17.6 25,645.32 30.13

Farm land 35,358 55.23 34,899.26 41.4 23,367.89 27.45

Grass land 4,722.44 7.4 16,996.74 20.2 26,870.0 31.56

Shrub land 13,189.98 20.6 12,753.86 15 5,348.00 6.28

Settlement 6188.48 9.7 - - - -

Total area 85,499 100% 84,106.2 98.53 85125.5 99.99
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and cattle dwelling, natural vegetation as a natural resource has remained in a very poor

status even if there is more available land reserved for vegetation cover. The same is true to

the land cover conditions of the woreda. It has plenty of land reserved for forest cover but

due to rainfall irregularity and widespread deforestation fore fuel and farm land in addition

to steepness of the slope soil removal is very intense in the woreda.

3.4. Livelihood Zoning

This study has been conducted primarily by classifying the Woreda into two broad

livelihood zones based on the major  types of climate, economic activities of people, the

availability and access to households of water; landform features ;vulnerability to climate

related shocks and similar other factors. These are Southeast Woynadaga Teff (SWT)

Livelihood zone and Abay Beshillo Basin livelihood (ABB) zone.

Fig. 3.7 Livelihood Zone Map of Shebel Berenta woreda Adapted from the MoARD,

Livelihood Integration Unit (LIU), 2010.
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On the other side, the Shebel ketena comprises of nine RKs only three of which possess a
purely Qolla type of climate. The highlights of these livelihood zones with regard to access
to water and livelihoods security are discussed in the following section.

3.4.1 Southeast Woina Daga Teff (SWT) Livelihood Zone

The woreda has already been divided into nineteen administrative kebeles including the

woreda capital, which has its own administrative system. From these kebeles, 10 RKs are

found in the berenta ketena, six of which experiencing a purely lowland or Quolla type of

livelihood activities and the rest four kebeles are characterized by a combination of

Woinadaga and Qolla climatic zones. These contingent kebeles are Gebsit and Yeid Wuha,

both of which are found in similar livelihoods characteristics and water availability status

and parallel altitude having a plain landform with black soils suitable for farming. This LZ

is relatively characterized by cooler temperature, sedentaway of life and available water for

households especially for people capable of extracting underground water.

Gebsit Rural kebele - It is located at the Eastern side of the Berenta ketena of the woreda

at an average altitude of above 2350 ms a.s.l having 884 households.

Yeid Wuha Rural kebele - This kebele is found at the heart of Berenta ketena with an

average elevation of about 2367m (7767 ft) above sea level surrounding the capital of the

woreda named as Yeid Wuha, located at 10027’North latitude and at 38021’ East

longitudes. It currently contains about 1443 households and a total population of 8454.

Otherwise, the same procedure applies to that of Gebsit RK even if the data collected

differs in various ways except that a large number of households of the kebele reside very

close to the town and share their ways of life of people. As a whole water is available or we

can say that, there is no serious domestic water stress in this livelihood zone. As sources

from the woreda water office indicate, about 72% of the population of the Yeid Wuha

kebele has access to clean and safe drinking water. The livelihood of the majority of the

households depends on rain-fed agriculture where teff, wheat, chickpeas and “guaya” are

the dominant food crops.
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3.4.2. Abay Beshilo Basin (ABB) Livelihood Zone

It is characterized by a low land climate lying entirely in the Abay River Valley to the

Eastern and South Eastern part of the woreda. This part of the woreda shares the valleys of

rivers namely Mecha and Suha that drain from the neighboring woredas kown as Enemay

and Enag Enawga.Still people are engaged in a sedentary way of life implying that there is

no an economic activity that depends purely on livestock rearing in the woreda as a whole.

However it does not mean that the number of cattle population in both livelihoods similar

or proportional, as the lowlanders possess a very large cattle population especially in times

of good climatic condition. Teff and sorghum are the dominant food crops, which have

been extensively cultivated in this livelihood zone. Other food and commercial crops

cultivated here include: bean, maize, peas, selit, nug, suf, boleke even if their productivity

per hectar varies in s pace and time.Wobuworie RK was selected as a sample for this study

from the ABB livelihood zone.

Wobu Worie Rural Kebele

This kebele contains a total population of 12,891 out of which about 3655 are household

heads. In terms of both population size and land area, it is the largest kebele in the woreda.

According the woreda water office, the coverage of clean drinking water is only about

22%, and even the existing water is salty in some places. Most of the population use spring

and river water for drinking as evidenced from the fact that their settlement pattern follows

the side of these streams and use the water for various purposes including irrigation for the

cultivation of fruits and vegetables. Still people are engaged in a sedentary way of life

implying that there is no an economic activity that depends purely on livestock rearing in

the woreda as a whole. However, it does not mean that the number of livestock population

in both livelihoods is proportional, as the lowlanders possess a very large cattle population

especially in times of good rainfall years.They believe that the spring water may dry-up

when spring development practices are carried out. In consequence, they do not allow the

agencies and the government to do so. As a result, there are only six functional hand pump

water wells in the kebele from which about 2907 hhs are benefited. There are no

households who use ground water individually at home,rather a new technology named as
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rope pump (an effective technology but with shorter lifespan) has been distributed in credit

to farmers who are able to return the money within three to four years.

Name and Description of water schemes and devices
Hand Deg Wells (HDW) – are water schemes from which people fetch water by

traditional ways. These are used for pumping water from shallow hand dug or machine

drilled wells. The depth of HDW varies from few meters to 50 meters deep.

Deep Hand Pumps- have a lifting capacity of up to 45 meters and a pumping rate capacity

of 0.38l/s (adequate) for low lift, 0.19 l/s (good) for medium and 0.14 l/s (good) for high

lift conditions. Hand pumps can be classified as low, intermediate and high lift based based

on their operating principles and the depth from which the water is pumped.

Motorized Pumps –are used where the depth of borehole or location of a spring do not

allow the use of hand Pumps or gravity flow respectively then it will be necessary to use

motorized pumps for lifting the water to the convenient point (Amhara region BowR,

2005). Rope and watcher pumps are good examples of such pumps used in the woreda.

Table 3.2 Brief Description of the General Characteristics of The two Livelihood Zones

Livelihood zone

characteristics

Southeast Woinadega Teff (SWT) Abay Beshilo Basin(ABB)

Geographic

Location

It lies in east Gojam zone, and in some parts

of west Gojam and Agew zones. Major

towns that lie in this livelihood zone include:

Adet, Motta, Mertule Maryam, Bichena and

Dejen.  Addis Ababa Bahirdar - Motta road

crosses this livelihood zone.

It is within the Abay (Blue Nile) Drainage

Basin. Major rivers include: Tindefeji,

Yenjuit, Sihoa, Bogena and Chemoga

It runs from the northwest to the

southeast following the Abay and

Beshilo river gorges.It is part of

west and East Gojam zones in the

west and South Gonder ,South

Wollo and North Shewa zones in

the East and Southeast

respectively
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Woreda and

Administrative

zones

Parts of woredas in West Gojam (Yilmana

Densa), Agew (Ankasha, Guagusa Shikudad)

and East Gojam (Aneded, Awabel, Baso

Liden, Bibugn, Debay Telatgen, Dejen, Enarj

Enawga, Enbise Sar Midir, Enemay, Goncha

Siso Enese, Hulet, Ej Enese and Sebel

Berenta).

East Gojam (Aneded, Awabel,

Baso Liben, Dejen, Enarj Enawga,

Enebise Sar Midr, Enemay,

Goncha Siso Enese, Guzamn,

Hulet Eju Enese, Shebel Berenta),

West Gojam, (Yilmana Densa);

South Gonder (Dera, E & W Esite,

Simada, Tach Gayint); and South

Wollo(Debrasina,

MehalSayint,Tenta, Wegdi) and

Oromya .

Market access Debre Markos and the woreda towns hold
the major grain and livestock markets.
Road network is relatively good and most

kebeles are close to the main urban centers
and roads.
Maize and wheat/sorghum are the main
grains bought locally or from the nearby
Blue Nile gorge lowlands.
Livestock sales contribute relatively more to
the income of the middle and better off than
to that of the poor.

Market access is bad.
Trade interaction across the river
valley is totally impossible during
the kiremt (rainy) season.
Poor physical infrastructure and
remote location are the major
limiting factors.
Haricot beans are supplied to
external markets in urban areas
(Dejen, Mota and Debre Tabor) as
well as Dessie and Addis Ababa.

Source: Livelihood Integration Unit (LIU), MoARD, 2007 and Own field data, April 2002 E.C.
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4. RESULTS AND DISCUSSION
4.1. Households Characteristics

4.1.1 Education and Resource Endowments
In the study woreda, wealth is determined by land ownership and livestock possession

(plough oxen, cattle and goats). There is a big difference in the ownership of land, with the

better-off owning three times more land on average than the poor (see table 4.2).

Differences in land cultivated are even greater ranging from 0 -1 timad for the poor to 8-10

timads for the better off. This reflects the fact that the poor  do not have oxen and so are

unable to cultivate all their own land, and so rent out part of their land to the middle and

better-off with an equal (half) crop sharing arrangement (LIU, 2007and Field survey data).

The survey results from the sample households reveal that there is a direct link with level

of education, household income and water security. This was more significant for

households in Qolla livelihood zone. From the sampled poor households that account for

about 83% in ABB zone and 81.8% in SWT zones are illiterate, where as about 63.6 and

75% of better off households in Woinadega and Qolla livelihood zones respectively have at

least primary school education.

Table 4.1 Households’ Average estimated income from their fixed assets by livelihood

zone (ETB7) -Average of sample households.

7 ETB-Ethiopiain Birr-that is the estimated value in cash of the households’ assets according to the
current market price for crops and livestock, and the current exchange rate of the USD@13.55
ETB.

Year Abay Beshillo Basin (ABB)

livelihood zone

Southeast Woinadega Teff

(SWT) livelihood zone

Better off hhs Poor hhs Bettr off Poor

Good Year 21229 5975 22932 9072

Bad Year 12157 2202 13482 3906
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The survey results also show that in the low land livelihood zone 80% of the poor

households possess not more than 0.5 ha of agricultural land and 67.8% of them have no

any form of livestock holdings (see Table 4.2), but it was  discovered that the majority of

better off households do possess land more than 2.5 hactares. As can be seen in table 4.1,

during bad climatic years in both of the livelihood zones households are expected to loose

almost half of their income in the good harvest years. There is a difference of roughly 1000

Birr between the income of better off and poor household groups in each livelihood zone

with their respective counterparts. If their income is compared with the national average

poverty line, even the least amount of money recorded under poor households during a bad

year is twice greater than this national average poverty line.

The official national poverty line in Ethiopia is 1075 Birr in 1995/1996 constant national

average prices (Weldehanna, 2004), but regions may have their own regional poverty line.

Table 4.2. Demographic Composition, Education level and Different Income Sources of

Sample HHs by Livelihood zone in 2002 E.C (Percentage of sample households).

Level of Education SWT Zone

Wealth group

ABB Zone

Wealth group
Better off Middle Poor Better off Middle Poor

Iliterate 36.4 62.5 81.8 - 50 83

Primary 63.6 25 18.2 75 50 16.7

Secondary - 12.5 - 25 - -

Ave. hh size 6 6 6 6 6 5

Female headed hhs - 25 54.5 - 25 33.3

HHs age group

0-14 46.6 49 46.7 64 50 52

15-64 53.4 51.0 53.3 36 50 43.5

65+ - - - - - 4.3

Land holdings (ha)
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≤0.5 14.2 0 36.4 62.5 80

0.6-1.5 61 100 63.6 25 20

1.6-2.0 14.5 - - 12.5 -

≥2.0 14.2 - -

Oxen no. per hh

0 - 12.5 55 - - 66.7

1 25 12.5 45 50 100 33.3

≥2 75 74.7 - 50 - -

With regard to age and sex compositon of households, in both livelihood zones while children

dominate (64% of better off HHS in ABB Zone) the figure people older than 65 years are almost

non-existence; on the otherhand, females respectively head about 54.5 and 33.3% of poor

households in SWT and ABB zones.The average household size for all wealth groups is 6.

4.1.2 Water Availability Across Transects

4.1.2.1 Surface Water Availability

It is mainly natural factors that influence water avilability partly due to the absence of

permanently flowing rivers in the SWT zone, and bad topography and the nature of the rock in

the ABB livelihood zone. As a result, it has been difficult to find water everywhere and combat

the water problem in the woreda especially in the ABB Zone with little cost. In the study woreda,

as already stated and observed in table 4.3, there are two main landform features: plain and

valley that typically characterize the mid land and lowland agro-climatic zones respectively. In

both of these lowland and mid land regions, surface water sources are limited to smaller seasonal

streams and few number of strong springs and the existing rivers including Abbay pass through

deeper gorges and are very remote from the reach of people to use them for domestic purposes.

It might partly because of this reason that irrigatioon agriculture and the size of livestock

population are very low in the woreda in general and in the SWT zone in particular.
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4.1.2.2 Ground Water Availability

In the lowland livelihood zone the influence of nature on the the availability of livelihood

resources especially water is strong that affect water availability and access in a number of

factors which commonly are triggered by climate change. Hence, water security in ABB is a very

critical issue. This problem arises due to the fact that the rock below the surface in almost all of

the area in this livelihood zone does not allow any type of water well development particularly in

the areas closer to the hills adjacent to the mid land zones and otherwise the ground water depth

is as far as 22 meters below the surface. Moreover, the very irregular nature of the topography of

the area adds more difficulty to the effectiveness of water projects. This was reflected in the

UNESCO (2006) report as‘Climate change and natural variability in the distribution and

occurrence of water are the natural driving forces that complicate the sustainable development of

our water resources’. With regard to climatic factors, the lowland agro-ecologies are very

exposed to a high degree of water shortage particularly during March to July seasons and in

times of drought as the existing rivers and streams might dry up or become too low in their

discharge. As we have observed during the field survey and heard from the respondents in both

livelihood zones, the timing and amount of rainfall in the two adjacent agro-ecological zones

vary significantly. For example, the year 2001 E.C was a better productive year that could be

referred to as one of the best productive years for the last ten years in the SWT Zone where as it

was one of the worst drought years for the lowlanders as compared to the past few production

years. (This will be discussed later under the section of impact of water access on livelihoods).

As opposed to surface water sources, ground water is more stable, clean, and adequate with

many invisible functions. Forexample (WWAP, 2006) indicated that: ‘groundwater provides

useful functions and services to humans and the environment. It feeds springs and streams,

supports wetlands, maintains land surface stability in areas of unstable ground, and acts as an

overall critical water resource serving our water needs’. However, due to the absence of

adequately available hydro geologic map or information in the country and particularly in the

study area, it has been difficult to scientifically analyze and suggest on the over all availability of

ground water there. Thus, the main sources of information for this study have been based on
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experts’ interview and field observation on the geology of the area and the status of the

established water schemes in diferrent localities in both livelihood zones (see table 4.4).

Anyway, there is a big contrast between the availability of ground water in the two livelihood

zones. In addition to field observation and information from secondary sources notably that of

hydro-geologic mapping (Seifu, Forth coming), each of the interviewed respondents in the

woinadega livelihood zone highlights that the largest source of domestic water is the ground

water. Both traditional wells (shallow) and deep hand-pump wells (protected) have been

extensively used in the SWT. However, there occurs a marked seasonal variability in the depth

of each well. During the wet season, these wells have shallow depths that enable households to

meet thier water demand where as it is too deep to be easely find and can satisfy demand during

dry seasons even in the midland livelihood zone. Both expert based and household based

assessment regarding the past and the present time depth of ground water availability revealed

that in the mid land livelihood zone it ranges between 5m – 10 m and 10m to -14 meters deep

respectively. However, in ABB zone, it is as deep as 22 meters below the surface at present.

4.2 Water Access and Food Security Baselines Assessmement

4.2.1 Water Access for Households and Livestock in SWT Livelihood zone

Above all it is better to understand the real linkages between water security, food security and

poverty which is the core principle for this study. As pointed out in the methodology part and

literature review, these three dynamics of households are clearly interrelated. Figure 4.1 explains

the different dynamics of poverty in the life of households especially with respect to access to

improved water sources.According to the woreda water development office (2010), before 2001

E.C, there was no information related to water development activities in the woreda due to the

lesser attention given to the sector including the allocation of capital budget to develop the

existing ones and expand new water schemes. But following the arrival of SIDA(Swedish

International Development Agency) and the World Bank Safety Net programms(PSNP) since

1997 E.C, lots of works in the water sector have been accomplished even if still the sector does

not have its own capital budget that flows from the government.
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As a result. unbelievable changes could now be realized that make most of the population in the

SWT zone get benefited or become water secured making the woreda water security coverage to

raise to 68% in the countryside and 86% in the town which was 42% before 1997 E.C. It is far

beyond that of the national figure (64%) that will help inevitablly meet UAP prior to time

calendar set by the MDG in the sector. Table 4.5 highlights the accelerating rate in the expansion

and development of drinking water schemes in the woreda indicating the determination of both

the government and aid agencies to alleviate rural household’s water shortage problems.

The table also presents that most of the developed water sources are of underground in origin and

found in the midland livelihood zone and are mainly developed by the beneficiaries themselves

with the financial and technical aids from the above-mentioned organizations.About 74,886

people out of which about 41,413 are females have been benefitted from the developed drinking

water projects. There are thousands of traditionally prepared deep-water wells in the woreda dug

by households themselves and with the support of agricultural development agents or DAs

(SBWWDO, 2010). Morris et al. (2003) reported that groundwater systems globally provide 25

to 40 percent of the world’s drinking water.Households in SWT Zone do not have a serious

shortage of drinking water problem as the majority of them can digout ground water sufficiently

at least for purposes other than drinking from traditional deep water wells.

This is because most people in the woreda have doubts on the quality of the ground water and as

a result they abstain from drinking it unless treated even if known international institutions

recommend the quality and adequacy of ground water that can be used directly for various

purposes.Forinstance, UNESCO-WWAP (2006) reports as ‘most renewable groundwater is of a

high quality, is adequate for domestic use, irrigation and other uses, and does not require

treatment. The other problem in this regard is the ignorance or failure to practice ground water in

relation to povery reduction neither by the development practitioners nor the households

themselves. But the reality according to studies is that households with better access to improved

water are less viable to the degree of poverty incidence as compared to thosehouseholds without

access to improved water sources. However, this does not mean that there is an equitable or

appropriate access and distribution of water in each locality and hhs.
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Table 4.3 Type and number of Developed water schemes in both livelihood zones in the woreda

until 2009/2001.  Source:  SBWWO, 2002E.C.

Rather, there is still a big difference in the security of water among households depending on

their economic status, proximity to the constructed afrediv pumps, the number of households that

share from the same source; seasonality of ground water availability and nature of the soil and/or

rock beneath and so forth.

As was observed during field visit there are two groups of households that are relatively under

water stress in the SWT. These are: those households who are water starved as their economy or

physical ability does not allow them to dig deep-water wells at home, and unable to pay and

fetch from the public waters sources on the one hand and those live in areas of hard rocks that

prevent the deep penetration of deep-water wells devices. This is particularly true in the sample

rural kebeles name namely Yeid Wuha and Gebsit where there are a large number of households

who settled in the areas around the edges of plain lands who then are forced to travel long

distances to either natural springs or rivers to get water free.

8 The list does not include those water schemes failed or dried up permanently or temporally.most
of unfunctional water schemes are not due to water drought but rather misues and lack of
maintenance according to local informants.There are also about 1150 traditionally dug deep water
wells in the woreda privately owned by individual households.

Livelihood

zone

Modern Hand

pumps(Protected)

Spring

Development

Rope and

Watcher

SWT 172 9 60

ABB 21 27 -

Woreda

Total 8

193 36 60
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Fig.4.1 An example of deep water wells collections in the midland livelivhood zone situated very

close to Mergech town, photograph taken in July 2010.

Generally, shallow wells may be high yielding in the wet season, but it is unable to meet

increased demand in the dry season; localized depletion of the aquifer has likely occurred in

addition to the seasonal drop in water table (see Figure 4.3 and annex 7). For most of the

households, however, ground water in the form of hand pump wells is the main source of

domestic water throughout the year even though sometimes particularly during the months of

April to July the depth lowers down causing water stress for households.

In the mid land livelihood zone shortage of water for drinking and livestock watering occurs on

the  poor households if they are either incapable of utilizing ground water or  due to the presence

of hard bed rock characteristics that prevent aquifer presence in the area and in times of dry

seasons and hazard years. However, in terms of investments for livelihoods security, neither of

both sources (ground and surface water) have been availed as for example the application of

irrigation activities in the SWT zone of the woreda.
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Fig.4.2 Seasonal Calendar of households’ activities with respect to water access to themselves

and their livelihoods in the midland livelihood zone (SWT).

Irrigation agriculture has not significantly been practiced in Ethiopia in general and in the study

area in particular partly due to lack of awareness of the huge economic importance of ground

water utilization if available and be properly managed.

In this regard, the past and even the present governments’ policies and strategies have given

lesser attention and consideration for its expansion in a large scale, that is why meaningful or

practical achievements both in terms of agricultural productivity or through policy commitments
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and endorsements or encouragements of private investmentors at local or regional levels could

not be seen actually on the ground. Rather, both the government bodies and NGOs operating in

the study area are running to achieve water access for domestic consumption as a main target

neglecting the role plaid by water in addressing societal problems from a livelihoods point of

view so as to achieve food security in the longrun.

In each LZ water access to households and livestock is a function of various factors. Among

these population size of the area, climate or seasonality, topography, sources distance and

amount of available of water, the economy of households and other similar factors. In this

section both the baseline and dry scenario conditions access of water both for households and

livelihoods in quantitative terms are discussed. The scenarios were set to predict the impacts of

climate change on water and livelihood assets based on the data on the reference year. Inadition

to the scenarios results, the seasonal water and food security conditions of households and

livelihoods were compared in relation to the baseline data so that conditions in times of drought

and in extreme cases and in times of rainfall  intensity like when summer rain come too late or

when it stops early in September could be assessed. In consequence, for dry scenarios water

stress si expected to increase both to human consumption and livestock considering that hand

pump wells decrease in recharge, springs dried up or decrease in flow volume…or, because of

prolonged droughts in belg season and late onset of summer rainfall. As we see in the water

calendar table ( see annex 3) ,there is a big varaiation in the  overall uses, sources and quantities

of water by livelihood zone in the woreda.The major water sources are totally different meaning

that  while the lowlanders use springs and rivers all year round the midlanders use ground water

as their  main source for themselves and their livestock.The table also presents the variability of

water access per household based on thier wealth across seasons and the different sources of

water and the  marked vaiation among the different variables even with in a LZ itself.

As it is described in figure 4.3,all  wealth groups especially the better off experience water stress

during belg season partly due to the fact that by that season better off households with large

family size and livestock number give more water to their livestock and the dischargecharge

capacity of ddeep water wells and nearby springs starts to decline. In the SWT Zone, pressure on

the existing water schemes whether developed or natural springs and standpipes is very intense
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causing the increase in time spent to collect water for households’ consumption and other

seasonal livelihood activities.  On the otherhand, it is mainly seasonality than population that is

more influencial in the lowland transect. The other point presented in table 4.6 is regarding the

major water sources by livelihood zone and the quantity of the water collected by households

according to thier economic status. For these dry scenarios, the water collection time for human

consumption and livestock watering rises two fold from that of the normal year and the

households water shortage to be two to three folds according to their asset base and proximity to

other natural or social opportunities. In otherwords, with increasing water stress it also causes

households to incur costs in terms of money, time and labor to attain water and food security and

protect their livestock in terms of fodder and water supply.

Population Pressure and Seasonality

These are the main factors that challenge water access to households across transects. In the

midland livelihood zone, population density is very high due to its suitable topography, fertile

soils and moderate temperature that attract more number of people for settlement as compared to

that of the low land transect. With regard to water access to households and livelihoods, except

in times of drought and strong seasonal influences, better off households are most of the time

water secure in the SWT zone than the poor and milddle income households.However,during

belg season when all hand pump wells decline in discharge and all households share from the

existing modern HPWs better off hhs with large family  and more number of livestock are forced

to collect equal amount of water with the other households (see figure 4.3). Sometimes as the

probem continues one jerican water(25 liters) may be allocated to each household for two days

without regard to household size.this condition is more devastsating to the better of households

as mentioned above while the poor with small family size and livestock are not water starved for

home consumption in that case.
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Fig 4.3 Seasonal water access to households  in the SWT Zone as a percentage of minimum
human needs a) in a normal year and b) dry scenario or scenario C   Source: Field survey data,
April, 2010 and Brown and Funk, 2009; Funk and Brown, 2005; In Lorrain, 2009).
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Fig 4.3 Seasonal water access to households  in the SWT Zone as a percentage of minimum
human needs a) in a normal year and b) dry scenario or scenario C   Source: Field survey data,
April, 2010 and Brown and Funk, 2009; Funk and Brown, 2005; In Lorrain, 2009).
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Fig. 4.4 Seasonal Water access for households as a percentage of minimum livelihoods
protection treshold for Poorer (above) and9Better off (below) Households in the SWT Zone
in a normal year.

Water Quality and Scheme Maintenance

Generally the quality of drinking water in the woreda is dependent on the sources whether they

are modern or traduitional. Modern hand pumps are relatively safe from pollution as they are

protected or fenced somtimes treated with chemicals like chlorine. But the rest sources are

always unsafe from pollution due to less protection habits and inseparated entrance to human and

animal population services which comes freuently and to use the water for different uses .Water

pollution is more severe in the ABB livelihood zone as  the majority of households use rivers and

springs sharing with thier livestock. Especially during summer, springs and rivers are mixed with

flood waters which is beyond the control of individual households.In the SWT zone,traditional

hand deg wells face the same conditions even if these water sources are not usually devoted to

drinking purpose even during dry seasons.

Most of better off households do have two types of HDWs the one devoted to drinking and other

domestic uses and the other for animals and other uses. With regard to maintenance,each modern

HPW has been given the responsibility to individuals assigned by the consent of the water

committee representing the population of the area to whom a monthly payment is granted from

the society for they are keeping and mainaining the water wells.

Otherwise the government doesnot allow budget to maintain such water sources. As a

result,there are a number of unfunctional water wells found in every locality that need even

minor maintenance works.This was a big problem observed during the field survey.The study

result strongly agree with the fact that economic background of  households wherever they live

9 Note that the figure doesn't explain  on the water quantity that better off hhs give to their cattle during dry

conditions because they take the water from community HPWs as a drinking water .The problem depends on

the number of livestock they have and whether there are lacytating cows,livestock health and other factors.
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has a big influence on their water security situation. It is more pronounced in the SWT zone due

to the absence of available surface water sources which forces people to dig deep water wells

that requires bigger costs in terms of money and energy. As we can see from fig.4.4, during all

seasons the water security level of poorer households is roughly closer to the threshold used for

this study in the normal years.It means that these households are potentially at risk of serious

water stress conditions during hazard years.  However, especially during bega and belg seasons

even the better off and middle poor households approach that level.

The only marked difference occurs during summer when the better off households collect large

amount rainwater for drinking and cleaning purposes, raising their water consumption level as

much as 260%. From the interview with woreda experts, it could be understood that seasonal

ponds and pools are mostly used for irrigation and animals consumption purposes and cnnot be

quantified by households. Why do hand pump wells shrink during spring or belg? Interviews

with agricultural extension experts (DAs) and the house hold members in common responded

that there occur a marked difference in the depth of ground water between the previous time and

at present the main reason according to them being the removal of trees and resulting increase of

local temperature especially during the “belg” season. Seasonality and population size are also

among the major causes that create disparity among the water rich and water poor households

and the variability of groundwater at the local scale.

During “belg” season even in the normal times many of the hand pump wells decrease in volume

and this enforces households to share the existing water by ration and queue for a longtime.

When this happens, the poor suffer most as the case observed in Gebsit and Yeid Wuha rural

kebeles where ground water is relatively closer to the surface. This is due to their inability to dig

deep-water wells at home and for some due to lack sufficient labor in accompanying cattle to

distant water source and leaving at home doing other productive activities. In Yeduha kebele, for

example, there is only one strong spring water, which serving for more than 500 households

together with their cattle, and due to the absence of other water sources including ground water,

there a big pressure on the spring. Such water sources are of extremely useful if available.  In

such water, sources therefore proper care and measure shall be taken to protect the water from

pollution and people from sickness by protecting it in a modern way as for example by
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separating the entry points for cattle and people. During summer, such water sources are highly

vulnerable to be damaged or dumped by occasional flood storms unless they are well protected

and plants are kept around (see Figure 4.5).

Distance and Queuing time

These are important indicators of water access and availability for households or livestock. As

the households travel more distances to get water or wait for long there they are spending their

productive time and energy as water is a daily input of households, the time and energy wastage

would have a big impact on their economy.This is a big problem especially during dry seasons

and drought years when local streams and springs fail to continue their usual discharge and is

more severe in the lowland livelihood zone (see Table 4.7).

Table 4.7 highlights that except in cases of qiuing time in which the poor costs more time as

compared to the other wealth groups, nearly 2/3 of the households surveyed do not spend more

than half an hour to get water. However, it does not mean that there is no water problem in

general. For example,from the surveyed middle and better off wealth group households of the

SWT, 38.5% and 33.3% say that there is a critical water problem for thier household where as

about 62.5 % and 66.7% respectively respond the absence of any water shortage for them. Here

also note that these households are water stressed all year round depends on seasons except that

households are living in areas of permanently GW devoid areas.

Table 4.4. Time Spent by HHs for water collection in the midland livelihood zone-%age of

Sample respondents.

Traveling
time, Min.

Better off Middle Poor Queuing time(min.)

Better
off

Middle Poor

≤10 58.3 66.7 54.5 50 49 45

10-30 16.7 - 23.7 12.5 33 -

30-60 16.7 22 27.3 12.5 - -
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Fig.4.5(To the Right) the time spent by households in the ABB in a hazard year in Shebel Berenta
Woreda , (To the left) the time spent by people for domestic use and livestock watering in Bale agro
pastoral livelihood zone( Source: Lorain,2009).

Fig.4.6 Water collection time Scenario results for Domestic use and livestock watering in

SWT for hazard and normal years from left to right .

Queuing time is also determined by the number of households sharing from a source in addition

to the availabilitiy of water of either source and the type of water and as a result as many as 33%

of even the better off households interviewed say that the number exceeds 200 or more. This

number increases for stronger springs like that in Yeduha where more than 600 households are

≥1hr 0.8 11.1 9.1 25 22.2 54.5
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involved, and seasonally.In ABB zone, according to respondents in the woreda water office and

the rural kebeles in common suggest that both rich and poor househlds take water from the same

sources of either rivers or springs in all the time so that significance differences are not observed

for thier access to the soureces in the normal times. However,marked differences began to occur

especially in times of drought and elongated seasonality,the poor are forced to collect water from

distant sources themselves carrying by jerricans or pots whereas better of households use

donkeys and paid labourers. The livestocks of most better off households are kept there

forexample aruond Abbay where water and forriage are available and are kept by thier elderly

children or employed cattle keepers for most of the year in normal times.

4.2.2 Water Access for Households and Livestock in ABB zone

Generally, in the lowland livelihood zone, it has been very difficult to get water even in deep

wells for two main reasons. The first reason is the nature of the rock below the ground, which

prevents the downward penetration of water punmping devices and the second reason being the

surface topography that does not allow recharge during rainy seasons. Sometimes, the extracted

water from different schemes is more salty for human consumption. As a result, PSNP and SIDA

are leaving this part of the woreda realizing the impossibility of finding ground water. Still

ground water feeds the rivers and springs that flow from the high land to the low land transects.

In this regard, Calow et al.2002 states, ‘groundwater is the most important source of water during

dry seasons, as well as drought.  Long after surface water sources like rivers and streams dry up,

groundwater can still be accessed through wells, springs, and boreholes.

Thus, it has been realized that water unavailablility and inacessibility is a clear feature in ABB

zone of the study area so that the government and other aid agents should seek other alternatives

to combat the problem. Therefore, in the ABB zone, development and protection for the

exsisting springs and rivers should be taken a prioritized area of intervention. For further

development of ground water, scientific and effective hydrogeologic survey must be conducted

to develop the ground water widely in the area so that water will be available for all households

for their home consumption and their livelihoods.
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Figure.4.7 Seasonal water orientation of Poor HHs to satisfy their water demand in ABB

livelihood zone,a)base year and b)Dry Scenario or Scenario C .

Fig.4.8 Seasonal water access to households by a) source and season and b) by different

sources and wealth groups.

Finally, is important to train and advice farmers on technologies that help utilize rainwater

or any other source like drip irrigation.Water is inherently a highly demanded and

substituteless resource so that its availability wherever matters. The analysis made here is

of a highlight of some existing realities within the study area in general, meaning that
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deeper studies are needed to give more scientific and policy demanding recommendations

for the area. On the other hand, there are a number of households settled in areas where

finding underground water is very unthinkable. These households need water not only for

the sake of home consumption alone rather they are also in need of water for sustaining

their livelihood or diversifying their income and improve their overall living situations so

that they can send their children to school satisfying all their needs where ever they go until

they support themselves properly.
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For example, it was discovered that the government development agents in the area particularly

in the midland livelihood zone have set a development goal and are running to make all

households dig and have their own traditional deepwater wells with their technical support.

Fig .4.9 Seasonal Calender of Households Activities with respect to Water access and

availability for themselves and their livelihoods in a year in ABB Zone.
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So,how can these diverging views be piece together even in the absence of climate change

induced shocks for such households, through simply by multiplying the traditional water

wells?Virtually nothing.The condition for the lowlanders is more severe,no transpotrtation and

none of any development services. Water for home consumption may come from anywhere

either of the sources installed by government or any development agents,but for how long such

deliveries continue in the future. Therefore, that way of simply making people get water for

drinking or washing doesnot give sense, but first the households corner stone, the livelihoods

must be considered. In short, giving a barrel of water for people always in the darkness and

going barefoot year round may not make any change. Large scale and participarory ground water

abstractions in areas devoid of any of the surface waters shall be practiced so that households can

divrsify thier income being involved in such projects and will get benefits and can accummulate

wealth or bouild resilience.

4.3 Climate Impact on Farming and food security

4.3.1 Southeast Woinadaga Teff Livelihood (SWT) Zone

As is the case to the country at large, farming through traditional farm implements and that

solely dependent summer rainfall has been the major source of income for the majority of people

in the woreda. A couple of scholarly literatures have presented that agriculture in Ethiopia is not

only a pillar of the national and local economy but also the source of vulnerability when viewed

through the mirror of climate change. It is that typical feature of agriculture that has been

experienced in the study area.  The rural households especially the poor found in the study area,

are forced to cultivate or  be dependent on  rain-fed agriculture that make them highly vulnerable

to any form of potential climate related shocks that usually dissipate their livelihood bases.

Table 4.5 Land productivity per hectare by livelihood zone for the dominant crops during Bad

and Good harvest years. Source: SBWARDO.

Years ABB SWT

Sorghum Teff Teff Wheat

Good year 16 14 18 24
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This in combination with extremely traditional production agricultural or socio-cultural practices

caused the over exploitation and degradation of the physical environment in this livelihood zone.

This in turn causes the availability of both ground water and surface water in securing the

households and livelihoods water needs. Farming in this midland livelihood has devoted for the

production of food crops mainly by a one season of production activity. However, due to various

reasons crop productivity per household is declining even if the overall trend the woreda is an

opposite to this trend.

Fig.4.10. Comparison of Crop production variations due to climate variability impacts in

good and bad years among households in midland (SWT) livelihood zone.

The problem with in this livelihood zone in addition to climate variability is the rapidly

increasing size of population leading to a critical shortage of agricultural and grazing land for

livestock.
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Data from the sampled households reveal that almost 85% of the households possess less than

1.5 ha (locally known as timad *) of land on average. The field survey result presents the fact in

such a way that, while 50% of the respondents from better off household groups in the WSZ

strongly argue on the presence of a year after year declining trend for their agricultural

productivity, about 28.5% of them comply with the rise and fell trend and the rest 21.5%

strongly foreward their view siding with the increasing trend of crop yield. Why do productivity

per houeshold declines over time? Three main interdependent reasons of probably equal

significance have been identified for yield reduction in shebel berenta woreda: the escalating rise

in the price of fertilizers, the summer rainfall intensity or extremity (excess or deficient) and

September drought.

That means while those households who did offer the provision of the necessary agricultural

inputs could also succeed in their productivity even in the presence of climate irregularity. In

other words,this clearly indicates that the impact of climate change varies among wealth groups

in such a way that the better off households can increase productivity using the necessary inputs

mainly fertilizer that enables them to grow better crops during the appropriate harvesting and

cultivation seasons and just the reverse happens to the poor  or vulnerable

households.

Table 4.6. Average annual income of sample households from crop production in quintals; and

crop composition by livelihood zone in good and bad years.

Years ABB(Yield,qtls) SWT(Yield,qtls)

Better off Poor Better off Poor
2001(Averages) 28 8.5 11.6 4.3

2002 12.1 5.6 25.8 10.3

Dominant crops

*Sorghum(Wheat)

2001(%) 50 68.6 25.6 13.5

2002 43.3 69.1 20.6 34.1
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Teff

2001 21.9 26.5 45.9 23.3

2002 39.6 25 41 49.6

Teff  + Sorghum

(Teff plus wheat)

71.9%
(2001)

95.1%(2001) 71.5 36.8

82.3% 95.6% 77.1 83.7

10It is also important to note that with increasing climate variability, the cost of productivity

inputs increase otherwise crop productivity must shut down. This has brought about a widening

economic gap among households in addition to the impact caused by the climate change itself.

Further, due to the absence of crop diversity in the woreda,the failure of either of the dominant

crops (as wheat or teff in this mid latitude zone) in case, would cause the possible collapse of a

households’ economy.There is a marked difference between the productivity of wheat and teff

during a good and bad productivity years. The survey result discovered that during the 2002 E.C

productivity year, the percentage share of teff and wheat from the total annual yield by the

sample respondents from the better off households was about 41% and 21% respectively where

as by the year 2001 E.C they account for about 45.9% and 25.6% showing a slight rise in

proportion following rainfall intensity. By those respective years, the overall averages of crop

yield for all crops was estimated to be about 25.8 and 11.6 quintals for sample respondents of

better off households (See Table 4.6).

4.3.2. Food Security status and Income Sources

As stated previously, the only means of sustenance and source of income in Shebel Berenta

woreda is farming that includes crop production and livestock herding. One or two crop

domination is the main feature of the local agriculture which is another source of vulnerability to

the poor households, and it is pronounced in both of ABB and SWT. For example, only sorghum

accounts 50% and 68.6 % of their annual production for better off and poor households

10 * Wheat and Sorghum are complimentary to each other, dominant only in either of the LZs.
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respectively in 2001 E.C.which was referred to as a good year for this livelihood zone based on

the sample data gathered for this study.the analysis made in this study was wholly based on the

data of households crop yield taking 2001 and 2002 E.C as base years. The condition to crop

yield during dry drought years has shown similar trends with the projection by Calow in his Dry

scenario cereal yield specifications for 2030, the only difference being in this case all cereals

have showna declining terend with extremes of rain fall except for Teff which has shown an

increasing trend in most cases even in the ABB Zone (see Table 4.8).

Funk and Brown, 2009 have calculated

estimated cereal crop production levels

for 2030 using their hybrid dynamic-

statistical model precipitation projections

for 2030 used for the dry scenario.

Conway et al., 2007 have also estimated

changes in individual crop yields in

Ethiopia given a ‘dry’ scenario.

Fig.4.11 Crop productivity variation showing the domination of wheat and teff on the producers

of sampled better of households in the midland livelihood zone.
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Table 4.7 Conway et al., 2007 Findings on
Changes in Crop Yields, Dry Scenario

Wheat 34% decrease

Maize 11% decrease

Barley 12% decrease

Sorghum 5% increase

Teff 11% increase
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To date the realization food security to all is a vital issue of governments particularly in the poor

countries of the world. However, countries totally with nature dependent economy as if Ethiopia

could not still be able achieve their long-term food security goals.

Where as in 2002 which was referred to as a bad year of production to the lowlanders, about

82.3% and 95.6% of the annual production for better off and poor households respectively was

accounted by sorghum and teff while the annual average crop production of these households in

the same year was respectively about 12.1 and 5.6 quintals. By 2001 E.C, the annual average

production for these same crops amounts to about 28 and 8.5 quintals respectively showing a

very significant difference between the two good and bad productivity years (see figure 4.13).

Fig.4.12 Minimum Food security needs among households in the SWT zone of Bad and

Good years, 2001(Bad) and 2002(Good) E.C

Teff is the other dominant crop in both livelihood zones following sorghum in the lowland

livelihood zone, and followed by wheat in the midland livelihood zone. This implies that
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the food security status of households in the woreda heavily lies on these principal crops,

where as the other crop types contribute a very low proportion and are highly sensitive to

slight changes in the local climate.According to informants from woreda offices and the

rural people, before 1997 E.C every year there was a one drought episode that caused

marked reduction in crop yield and livestock livestock resources. However, after some

progress could be achieved among those households food or cash assistance stops.

4.3.3 Farming and Food Security in Qolla Livelihood Zone

As already stated food, security in the woreda is entirely dependent on farming, which is in turn

dependent mainly on summer rainfall. In the study woreda especially in the ABB Zone, farmers

are at stake due to the rise in the price of market commodities, the decline in crop yields due to

rainfall variability and the fall in the price of food crops. A farmer in the ABB Zone described

the situation as : “Primarily illiteracy, because of the absence of experience among our ancestors

ignoring its importance of education and secondly due to the absence of jobs to those students of

few parents who thought their children come back to home after spending a large amount of

money…If some one is educated he leads a peaceful life but no to create a problem but if not

learned he doesnot know good and bad things.

Fig.4.13. Minimum Food security needs among households in the low land *(ABB) livelihood

zone in a) Bad year, 2002 and b) Good year, 2001E.C.
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That which is highly affecting and deteriorating our life is the accelerating rate of the price of

goods and services and the decrease in the price of food crops. Forexample, we cannot buy a

cloth or a shoe for a child. This condittoion is deteriorating our life. Moreover, the frequently

occurring drought situation in the area is causing both animals and humans to be at stake

(Alebachew Damtie, A Farmer in Wobuwrie RK, April, 2002 E.C.).On the other hand, the good

year for the mid land households were 2002 E.C as opposed to the lowlander households. By

2002 E.C, forexample, the average crop yield for all types of crop combined for the better off

and poor households was respectively about 23.8 and 9.1 quintals, which is more than two fold

of the previous year average yield (See table 4.7). Differences in individual crops productivity

within the same year for some types of crops has also been observed as the needs of crops vary

as for example teff can grow well with moderate summer rain season for the case of vertisols as

was seen in 2002 productivity year.

Fig.4.14 Comparison of Individual Crops yield produced by better off sample households in the

lowland livelihood zone during 2001 and 2002 E.C.

Generally ,we can conclude from this research that it is the lowlanders that are highly vulnerable

than otherwise ,and also that with increasing the wealth of households the dominance of single or

two crops decreases and the same holds true with increase of climate extremes that remarkably
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reduce crop diversity. The other important conclusion also may be the presence of a very

insignificance correlation between food production failure and water stress.That was because

water shortage is a result of a long period or seasonal failure of rainfall or the occurrence  of dry-

conditions in an area where as crops may fail with in a ten days or 15 days of drought or other

hazards like icefalls ,flood or frost conditions. However, since recent years, the emphasis given

to the Irrigation agriculture by the government has grown considerably and as a result,

encouraging achievements have been recorded in the woreda. Even if irrigation agriculture

played a significant role in the increase of food productivity in recent years, its absolute

contribution is still far lower as compared to that of rain fed agriculture. This comparison also

holds true not only to Ethiopia but also to the world at large, but in most cases productivity per

hectare from  irrigation agriculture is much more greater than that of rain fed agriculture and

enables effective utilization of water if properly managed, as can be seen from experiences of

some countries across the world. For example, according to one report by FAO, from the total

1500 million hectares of global cropland, only about 250 million hectares (17percent) are

irrigated, but provides about 40 percent of world food production; the remaining 60 percent

come from rain fed agriculture.

Table 4. 8 Major Cerealsand other food crops grown in the woreda by livelihood zone

Scientific name Local name Crop type Livelihood zone

Eragrostis tef Teff Teff Both
Triticum vulgare Sindie Wheat “
Trigonella-

foenum

Abish Fenugreek SWT

Cicer arietinum Shimbera Chickpea "
Zea mays Bekolo Maize "
Vicia sativa Guaya Grasspea SWT
Pisum sativum Ater Field pea Both
Hordeum vulgare Gebs Barely "
Phoseolus
vulgaris

Boleke Haricot bean ABB

Lens culinaris Miser Lentils Both
Guizotia
abyssinica

Nug Niger seed "
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Helianthus annus Suf Sunflower ABB
Linus
usitatissimum

Telba Flax (linseed) Both

Zengada ABB

Vicia faba Bakela Faba beans Both

Sorghum bicolor Mashela Sorghum ABB
Selit Selit Both

Source: SBWARDO, April 2002 E.C and Asnake, 2006

It also indicated that, in the tropical regions such as sub-Saharan Africa, rain fed agriculture is

used on more than 95 percent of cropland, and will remain the dominating source of food for

growing populations (FAO, 2002).

As mentioned earlier, most of the households with various levels of wealth in the study area are

engaged almost entirely on rain fed agriculture. In this study, it was observed that there is a

marked difference in crop yield among households mainly due to differences in satisfying the

necessary inputs mainly fertizer in addition to the factor of climate variability and change. As a

result, the study identified that the poor households could produce the lowest as compraed to the

other two wealth groups. About 50% of the interviewed sample households from poor

households in both livelihood zones put the rise in the price of fertilizer that causes the decline of

their productivity year after year.
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Fig.4.15 Livestock distribution among wealth groups of sample households in SWT-

total livestocks of sample hhs,2002 E.C

On the otherhand, livestock resources are not abundant in the woreda. Households rear

animals mostly for their services as if for example oxen for plughing and donkey for the

package of goods or agricultural produces or people as a means of transportation are

common animals to most households. As a result, the absolute number of livestock

resources owned per household is very small as it was confirmed by the survey results and

direct field observation. The household survey in this regard revealed that, while about

55% of the poor households sampled do not have any kind of livestock late alone ox where

as the rest 45% do possess only one ox and one donkey. On the other hand, better off

households possess more number of cattle in contrast to the poor. For example, about 74%

of the sampled better off households own at least 2 oxen and 33% of whom have three or

more oxen while all off them have at least one donkey.Other livestock types namely ship,

goat and bee-heaves rarely found even in better off hhs stocks, as these are very intolerant
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to some changes in the environment related to climate seasonality (see Table 4. 1).

Fig. 4.16 Livestock holdings among Better off and poor hhs in 2002 E.C in ABB zone,total

number of sample households,2002 E.C.

This reduction in the number of livestock per household in this livelihood zone most probably

arises from lack of water, shortage of forriage or grazing lands due to the expansion of

agricultural lands and settlement and seasonal animal diseases. The most common livestock

diseases in the ABB zone include pasteurellosis (all livestock), black leg (cattle and equines) and

liver fluke (sheep and cattle). Regarding livestock production, goats are dominant. There is a

high prevalence of livestock disease in the area and intervention in this regard is minimal.

However, the area has uncultivated land that can be used as grazing to potentially enhance

livestock productionThis widens the economic gap between households implying that those who

hold more land are able to accommodate more number of livestock and so forth. Although the

possession of livestock for a household is an indication of a household’s wale fare in terms of

economic security and psychology, there is a big disparity in the level of economy among those

who have more number of livestock particularly oxen and those who have not any.
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Fig.4.17 The Trend and Livestock mix in the woreda over the past seven years, 1994-2002

E.C   Sources: SBWARDO, April, 2002 E.C.

On the other hand, in SWT, 62.2 % of middle poor households have at least two oxen and those

with and without one ox accounts for about 12.5% each. Livestock holding other than oxen is

very limited to these households. About 47% of them possess atleast one donkey and 48% of the

total livestock owned by the middle income hhs are oxen. The result also show that about 75%

of better off households in the SWT possess at least two oxen and all of them have atleast one

donkey, 41% have at least one ship and 25% have at least one goat.

Generally, all households in the both livelihood zones are heavily dependent on rain fed

agriculture, and the better off and middle poor households make use of their their cattle as a

means of enhancing productivity. Therefore, one of the most important determinants of wealth is

the ownership of livestock in general and ownership of plough oxen in particular. Ownership of a

pair of oxen allows better off and middle households to prepare their land on time and rent-in the

land of poor households on a contractual basis and just vice versa holds true for poor households.
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4.4. Adaptation Mechanisms being practiced in Shebel Berenta Woreda

Climate change is an ongoing and dynamic phenomenon that can reverse the very existence of

the whole system of the planet including ourselves.Therefore, climate change adaptation must be

the ultimate fate that each house household would face even if the degree of exposure greatly

varies according to varied opportunities and challenges depending on various factors. Among

these are inabilities to adapt and get resilience from climate change induced shocks being

encircled with poverty trap for those poorer households found mainly in poor countries. With no

need of a bundle of words to state, in Ethiopia millions of rural poor people have already been

trapped by the vicious circle of poverty that require a big cost to get resielence. A UN report in

this regard reads, ‘many countries in sub-Saharan Africa and the Indian and Pacific oceans, along

with low-lying Small Island States, are the most vulnerable to climate change, because

widespread poverty limits their capabilities to adapt to climate variability…too often, those

affected by such disasters are the poor, who do not have the means to escape poverty traps’

(UNESCO-WWAP, 2006).

Similarly, climate change adaptation requires the involvement of all stakeholders and

practitioners from each corner at all levels by establishing policies and strategies including laws

and code of action that regulate them to help primarily those vulnerable groups and make them

build resilience.So that it is possible to adapt the impact as can be read it from below: by

understanding, planning for and adapting to a changing climate, individuals and societies can

take advantage of opportunities and reduce risks (USAID, 2007).At present the government of

Ethiopia has established policies and strategies in the areas of climate change adaptation to be

implemented at various levels. In this regard, the establishment of Plan for Accelerated and

Sustainable Development to End Poverty (PASDEP), the environmental policy,or the agriculture

and rural development policy and  the National Adaptation Programme of Action for climate

change (NAPA) has been a good initiative. The NAPA process in Ethiopia is a UNFCCC

initiated program to identify needs and special situations in LDC, identified arid, semi-arid, and

subhumid areas of the country as being most vulnerable to drought. Argriculture was identified

as the most vulnerable sector and in terms of livelihoods small scale rain-fed subsistence farmers

and pastoralists are identified as the most affected in the country level (FDRE, 2007; Eva L.,
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2009).To that end the government of Ethiopia has been working to build resilence amg the

poorer rural houyseholds in terms of food and water security at all adminisrtrative levels.some of

such activities being conducted in Shebelberenta woreda are discussed as follows.

4.3.1 Technological Application

Since recently, improved technologies are made available by the government that should be

appropriate to the small holding agriculture all over the country.

Table 4.9 New technologies that have been applied to raise water access levels for

livelihoods and households in the woreda as of 2002. Source: SBWNRO, April 2002 E.C.

Technologies applied No. Established Effectiveness

Hand pump wells 266 Good

Traditional Spring drainage 31 Effective

Spring development 61 Not  effective

Geomembrane (trapezoid) 39 Uneasy to manage

Black soil pond 100 Not effective

Some new technologies that have been applied currently in this regard in the intention of

keeping  or preserving the excess of water that comes as rains during rainy seasons either in the

form of water at the surface or through maintaining soil moisture and preventing underground

aquifer from depletion. However, some of these technologies have failed mainly due to lack of

training or awareness among users; defects of the technology itself and lack of trust and patience

among users and their cost. Among these, the most effective ones are those technologies applied

on the utilization of underground water. But in the lowland kebeles due to the unavailability of

ground water households are forced either to use these technologies including water harvesting

or  to go to rivers and springs.



74 | P a g e

4.3.2 Ground water development

A couple of recent studies have pointed out that in the face of the ongoing climate change needs

of adapting to its adverse impacts, the potential of ground water is immense. It will be worth

mentioning here one recent study in this regard,” groundwater development has the potential to

provide a means to buffer climate variability and change and to help balance negative effects of

climate change on surface water variability “(Doell et al., 2009 ; Lorraine,  2009). So that,

development of technical and institutional capacities must be developed in Ethiopia in order to

be able to effectively and responsibly pursue groundwater-based adaptations. Another work done

by the British Geological Survey (e.g. in Calow and MacDonald, 2009, Calow et al, 2002)

indicates that even if rainfall was to fall dramatically, in areas where annual rainfall is currently

greater than 500mm, recharge still occurs in most years to the extent that the modest recharge

requirements of hand pump based domestic supply is easily satisfied.

The agriculture sector faces a complex challenge: producing more food of better quality while

using less water per unit of output; providing rural people with resources and opportunities to

live a healthy and productive life; applying clean technologies that ensure environmental

sustainability; and contributing in a productive way to the local and national economy.Ground

water enhancement or raising ground water table can be buffered locally through a number of

ways. It may be through the protection of areal degradation by the action of humans and animals,

making the running water during wet season to percolate down to the underground water;

prevention of excessive evaporation by promoting reforestation or tree planting covering the

surface and others. According to an expert in the woreda natural resource conservation office,

their activity targets on degraded lands and mountaintops. In this regard, the woreda agricultural

office has been conducting campaigns rigorously especially since recently to find a desired

outcome. Some of these important methods including their outcomes that are on the way are

indeed showing some encouraging results.
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4.3.3 Effective use of Cropping Seasons and Use of irrigation

With the ongoing change in climate, shift of rainy seasons from the normal trend is a

common feature. This in turn causes the shift of cropping seasons at local or regional levels

and the change may be intentionally or forced.

Table 4.11 Shift of cropping calendars of major food crops cultivated in the woreda,

Comparison of the present and previous years of sowing and harvest season

Crops Previous At present

Sowing Harvesting Sowing Harvesting

Wheat August December June/July Sep/October

Teff July December-Jan. June/July October-Nov.

Chickpeas Sept./Oct. December-Jan. August Nov/December

Maize April –May October May –June Sept –October

Sorghum April-may October–Nov. May/June September/Oct

Field peas July October May / June September

When this happens, the total yield of individual crops also varies. For some types of crops

according to the experts in the natural resource conservation office, this shift of cropping

seasons has become one of the best adaptation mechanisms considered in the woreda ,as it

does not have any significant change in total crop yields. Rather, it is advantageous for the

application of double cropping in the remaining seasons.Marque & Rosenwald (1997)

compared the agricultural calendar from 1930–1950 with the present agricultural calendar

in a village in southeastern Tigray. They found a tendency towards fewer crop varieties and

a shorter planting season, indicating that most crops are planted today during mid- to end of

June, and are often harvested some weeks earlier as well(Elisabeth, 2004).

Development of Irrigation Farming

Nowadays, countries of the world especially in the tropics are focussing their attention to the

development of irrigation agriculture to get relief from the drought prone rain fed agriculture. In
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a onetime report of FAO, forexample, it was indicated that of 93 developing countries, 18 of

them use irrigated agriculture on more than 40 percent of their cultivated land; an additional 18

countries irrigate between 20 and 40 percent of their cultivated area (FAO, 2002).

In Ethiopia, the proportion of irrigation agriculture is less than 5% of the 3million ha of the

potentially irrigable land all over the country as of 2004 data. According to the irrigation office

of Shebel Berenta woreda there was no a meaning ful business in irrigation agriculture before the

year 2001 due to the absence of irrigable rivers and modern technology inputs to utilize the

available ground water and surface water resources of the area. The two bigger irrigable rivers in

the woreda are Abbay and Suha, the others namely Mozen and Zaza rivers are not perennial.

These rivers are currently irrigating about 16 ha of land from which about 11.2ha is covered by

Abbay River alone. In addition,rivers there are also 59 springs and about 106 artificial ponds

including the trapezoid pond(red soil pond) that are prepared for irrigation purposes. Also about

1151 traditional hand–deg wells are intended to be used for irrigation (SBWIDO, 2002 E.C).

Table 4.12 Technologies that have been applied in the the woreda to improve irrigation farming.

Types of technology 1996 1997 1998 1999 2000 2001 2002

Drip irrigation 7 10 23 4 16 100 160

Pedal pump 14 91 35 15 21 62 238

Geomembrane 4 4 4 25 36 21 24

Generator 5 18 26

Fruits and vegetables like onions,’salad’, tomato, and sweat potato are the major produces of

irrigation. Maize is the major food crop produced both in the mid-land livelihood and the low

land livelihood zones covering more than 50% of the total production through irrigation whereas

lentil, chick peas are produced only in the woinadega or “Sob” livelihood zone. Perennial crops

such as coffee, gesho, mango, lomi, banana, chat and papaya have been produced through

irrigation. Pepper is the main spice crop produced. Table 4.14 shows the increasing trend in the

land size covered by irrigation including the technologies and its productivity.



77 | P a g e

The major Problems related to irrigation in the woreda include: most of the irrigable springs are

seasonal, serving only from September to January. Poor and very poor people cannot be able to

use rivers for irrigation as they could not afford the generator cost so that only the rich and

middle income families are using river irrigation in both livelihood zones. This was also stated in

a UN report as:‘The rural poor are often at the end of irrigation systems, and at the whim of

richer upstream users for water, or pushed out onto land dependent totally, on what may be, with

growing climate variability, increasingly erratic rainfall (UNESCO-WWAP, 2006). The other

major problem is the failures of the trapezoid or red soil pond technology, which has recently

been introduced due to misuse even if the technology is good by itself and finally, the fact that

most of the potentially irrigable lands are now good forest covered. On the other hand, the entire

wealth group is using springs for irrigation except that they are too far away from the source and

it is more intensive in the ABB Zone.

5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

The woreda has two typical agro-ecological zones each characterized by its own identical social,

physical and climatic features. These are: the Southeast Woynadega Teff (SWT) and Abay

Bashilo Basin (ABB) livelihood zones. Generally, this study being conducted based on different

data acquisition and analysis methods in these livelihood zones found that:

People in both agro-climatic zones are engaged totally in rain fed agrarian economy, but the way

they acquire and utilize resources significantly differ.Being excessively dependent on that type

of farming, farmers are highly vulnerable to food and water insecurity caused mainly by
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variability in rainfall and partly due to their traditional practices and farm implements. With

regard to water availability and access, while households in the SWT in general enjoy relatively

adequate water availability at least for drinking in the normal years,whereas the lowlanders

suffer from severe clean water stress most of the year. This is because, in the ABB zone, water is

found in unevenly distributed rivers and springs with unpredictable health security to human

beings unlike the case in the SWT where ground water is available in most of the areas at

shallow depths.

Development activities are being conducted in all sectors in the midland livelihood zone due to

plain topography, ground water availability and other conducive factors. In the lowlands,

irregular topography and hard rocks inhibit the accumulation of GW in the aquifers in particular

and the expansion of development facilities or infrastructure in general.The overall rise in the

economic performance of the woreda after 1997 implies that the problem of food and water

insecurity in the former years was not only caused by climatic factors rather it was also due lack

of organization or coordination among development practitioners to use the resources wisely and

timely.

A marked economic based variation in their status of water access among the three household

groups was observed. Many of the poor households are highly water stressed in both livelihood

zones even in the normal years, especially in long dry seasons and hazard times than the Better

off and the middle poor. This is due to their inability to pay costs to secure water like paying for

the community controlled modern HPWs, digging deep-water wells at home and to travel and

collect from distant sources. The hazard scenario impact analysis result shows that, most of the

households especially the poor in the ABB zone fall closer the minimum water survival

threshold. This result of the study largely agree with similar studies made recently in the Eastern

Ethiopia( Harrerghe) and SNNPR which was based on different agro-ecologies and households

wealth that tend to conclude access to water of households and livelihoods guarantees the

households’ overall economic security and otherwise.But this is not always true as was seen in

this study especially to those households in the SWT zone where better off households suffer

water stress than the poor during dry seasons when their traditional HDWs decline in discharge

and are forced to share with the other households from the community HPWs due to their larger
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family size and more number of livestock than the poor who are given one or two jericans of

water per day or two days sometimes. On the otherhand, the government records as success

stories reveal that it could be possible to raise drinking water coverage in the woreda as much as

68% within a short time, which is beyond the national figure and achieved before the MDG time

table basing the UAP as a short term development target.

Most of the respondents and experts interviewed are fully aware of the fact that access to water is

a key issue on the way of tackling poverty, saying, ‘water is wealth’. However, the problem is

how to secure and use it in the presence of various constraints that end households with uncertain

hope. This mainly arises from the fact that both the government and aid agencies have given

lesser attention to the provision of water for the poor from the livelihoods perspective other than

accessing water for drinking and sanitation purposes. For example, what does that imply

supplying of excess of drinking water for those who are barefoot and living in the darkness and

have no any food to be processed? Nothing!

Agricultural productivity as woreda has shown an increasing trend since recent years but a

considerable number of poorer households has been to remain marginalized year to year. The

small holders agricultural policy, particularly the landholding system has made the households to

think not beyond their piece of land (about 40% of the households own less than 0.5ha of farm

land) and excessively dependent on seasonal rainfall, which makes them highly vulnerable to

occasional crop failure.This, widens the income gap among households. There is also a direct

coerrelation between the level of education and the income of households, but the majotity of the

sample households were illiterate without gaining atleast basic education including some

younger household memebers.

Most of the households in the woreda produce consumable crops mainly Wheat, Teff and

Sorghum. While the first two are dominant in the midland livelihood zone, the second two

dominate the lowland livelihood zone together accounting for more than 50% of the annual

produces of most of the households. A one-year failure of these individual crops may totally

either dissipate a households’ economy, especially for those of poor households dependent on the

production of a single crop due to land or labor constraints or made them excessively dependent
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on external aid. The minimum food security requirement assessment reveal that the poor

households are below that requirement level (100%) during hazard years indicating how and for

whom to intervene or degrees of vulnerability.During bad years crop production in general is

reduced by half for most households and sometimes in the ABB zone a total failure may occur

for some crops caused mainly by September drought.this conclusion strongly agrees with the

study by Temesgen Tadesse,Pretoria University of S/Africa who concluded that the impact of

climate change significantly varies by agroecology in Ethiopia,some suffer  while others get

benefited(Temesgen, 2009).

Livestock holding per household and livestock mix is very disappointing especially to the poor

household which is a direct result of extreme rainfall variability causing fatal diseases and foder

and water shortages those found in ABB Zone being strongly affected. Households that possess

more than two oxen are rare to find where as those who have no any livestock account for about

60% of the poor households interviewed. While cattle and goat are dominant in quantity, sheep,

pack animals and poultry are very rare to find per household especially for the poor. The

implication is the extent to which how the poor are vulnerable.

5.2 Recommendations

Based on the conclusions made on the general theme of the study, the following

recommendations are forwarded;

Access and availability of water for households has a number of developmental and social

implications. Overall, access to a reliable nearby source of water implies relief for women and

children from the burden of carrying water from distant springs and rivers as in case of the ABB

zone and from standpipes and deep wells in SWT Zone. That time saved would be invested on

other productive activities for elders and schooling for girls. Again, having enough water to
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cover the households needs for drinking and domestic hygiene purposes ensures the betterment

of their health and well-being.

The supply of adequate water for improving livelihoods protection through irrigation must be

considered by creating enabling environments so that irrigation can contribute effectively to

poverty reduction and growth through supporting income diversification. The enabling

environment includes management of the water resource including equitable and transparent

water distribution, support and extension services for farmers, and marketing infrastructure and

institutions in order to enhance the profitability of irrigated agriculture for small farmers.

Farmers are at the centre of any process of change and need to be educated, encouraged and

guided through appropriate incentives and governance practices, to conserve natural ecosystems

and their biodiversity and minimize their negative impact on the physical environment. Parallel

investments must be made to promote enterprise development in the nonfarm economy, as not all

farmers may benefit from irrigation due to land holdings and declining water availability (Calow

and Alan N., 2002). Therefore, it is possible to eradicate poverty primarily by accessing available

water for all households all the time and to all uses.

Recent studies suggest that evenif the water livelihoods link has remained loosely accepted as a

policy component so far, now it has been widely propagated and received recognition as it is a

key step out of poverty. For example, it has been stated that, ‘access to reliable water sources,

under the control of the people concerned, reduces crop-loss risks and leads to the possibility of

accumulating surpluses and the chance to invest in more intensive agriculture’ (Moench et al.,

2008). Therefore, food security and water security efforts must be integrated in any development

activities conducted by the government and NGOs as it also ensures whether households are

vulnerable to seasonal shocks or not.

In the midland transect of the study area, the depth of ground water is not as such inaccessible

(4m-14m deep), so that GW abstraction must be intensively go-ahead considering the poor and

their livelihoods to help them adapt climate change impacts. Establishment of large scale

artificial ground water recharge enhancement structures in both SWT and ABB zones like
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seasonal ponds, drainage or flood diversion channel, micro basin and trenches that are already

been started must be expanded in modern ways.

The land holding system itself in the area has created difficulty in the fight against poverty filing

income gaps among households and make them not to think of cultivate outside their village. A

considerable number of farmers in the woreda are left with 0.5 or less hectare of land following

the recent land redistribution, with many children and good potential of productivity. As a result,

even in the minimal impact of climate change and the possibility of higher yields, the life of such

households will never change, as it has been said,“average land holdings would be insufficient to

feed a family of 5 even if production could be successfully increased three times with the use of

improved technology” (Masefield, 2000:4; Alemu 1999 -in case of south Wollo). So that, the

land holding system needs a carefull revision or reconsideration the naturaly landless citizens.

Finally, development activities being conducted in the woreda, SWT zone, must be equitable in

suchaway that health (for humans and livestock) and education facilities above all should also be

expanded to the remote areas of the ABB zone where people are threatened with seasonal fatal

but curable diseases for their livestock which are their valuable resources.
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APPENDICES

Annex- 1 - Household Research Questionnaires Date: 03/30/10

Dear respondent, I acknowledge in advance for your kind and full co-operation!

Questionnaire number -------------------------

Particular of area: Elevation-------------; UTM_N ---------; UTM_E------- Interview date ---

1. Location: Woreda ------------------- Kebele ----------------- Village -------------------

2. House hold head name -----------------------------

3. How long has the house hold lived (in year) here? ------------------------------

4. Education levels a. illiterate, b, junior and primary, c. secondary, d. tertiary

5. Responsibility -----------------------------------------------

6. Family profile

No Name of HH
members

Sex Age Relationship
of HH head

Marital
status

Education
level

Occupation

N.B. fill the table starting with HH head, them spouse, Child, Relative, others

7. What are your income sources?

Income
source

Livestock
products

Livestock
sales

Labor &
employment

Crop
sales

Others Good
Year

Bad
year

Total

Income
source
Amount in
cash (Birr)

7.1. Is the trend of your income increasing or decreasing? -------------------- why ? -------

8. What are your monthly expenditure in percent?

Expenditure
type

Food
perchase

Livestock
seies

Livestock
feeding and
watering

Clothing Transportation Others Total

Amount in
cash (Birr)
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9. List major seasonal crops --------------------------------------------------Which seasonal
crops -------------------------------------------------------Why? A. Market demand b.
Consumption C. land suitability   d. disease/pest tolerance e. Others specify -------

10. Which perennial crops whould you like planting most? --------------

11. What is your total land area in the respective years below?

Yeilds Wheat barley teff sorgh maize Chick
peas

potato Beans Total

Good yr
Bad yr

13.1. What is the trend in the amounts of production for the last 20 years? A. increasing b.
decreasing? If decreasing why? ------------------------------------------------------------------

12. For most common cereals or food crops, is the trend declining or rising in
production year after year? ------------------ why? -----------

13. Which crops are more sensitive to changes in climate VARIABILITY ----------------
-------------------------- and which is not and why? Which cash crops would you like
planting most? A. Coffee   b. chat   c. gesho    d. sugar can e. others specify----------

16.1.  Why? A. Market demand b. consumption   c. Land suitability  d. Diseases/ pest
tolerance e. others please ---------------------------------------

Do you engaged in other agricultural activities as a source of your income?

a. Bee keeping   b. Horticulture   c. Grass/Hay production   d. Others(specify) -----------

14. Do you think that the decline in the productivity of your agriculture is due to
climate change? If so how ? a. Shortage of growing seasons b. excessive rainfall  c.
high temperature d. shortage of rain fall

15. Do your use irrigation water to plant either of cash or food crops? If so, which water
source do you prefer? A. river b. seasonal ponds c. deep well d. spring e. rainfall
why? ------------------------------------Which source of water do you use for domestic
purposes? A. seasonal ponds b. rivers c. bore holes d. springs why? Which one is
available to you? ------------------

16. How much time do you travel to get drinking water? A. < 10 minutes b. 10 20
minutes c. <30 minutes d. 30 60 minutes e. > one hour

17.1. Do you pay money to get water from any source> a. yes b. no

17.2. If yes how much and to whom? -------------------------------------
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17. For how much time do you quese to get water from the source? A. no queuing time
at all  b. less than 10 minutes   c. for less than 30 mnts d. b/n 30 to 60 mnts e.≥ 2.

18. Do you think that there is a serious shortage of water for your family? > a. Yes b.no

19. If your answer is yes for question  22 to what extent does whater shortage affect the
economy Of your family> a. very less b. slightly c. highly d. very strongly

20. How do water shortage impact on yore economy? A. Wastage of productive time in
search of water  b. decreasing the size of domestic animals  c. reduction in crop
productivity   d. causing health problem due to lack of clean water e. all f. others
specify ----------------------

21. How many house holds compete for water from one source in your village? A. <30
b. 30 50 C. 50 100 d.>100

22. Do you use ground water for domestic or any other purposes? A. Yes b. no

23. If your answer is no for question no. 25 what is your reason? a. ignorance of how

to utilize it  b. fearing that is is not good for health   c. it is costly  d. others specify -

24. Following the ongoing climate changed and variability, and the associative decline
in whiter and animal fodder what does the situation imply to your livestock
resources for the last 20 years?

28.1. What are livestock related problems in the area under consideration?

a. Watter scarcity   b. Fodder deficit   d. Diseases   d. Over population   e. Others   (specify)

25. What amount are your annual expenses (Birr)? -----------Annual saving (Birr)? ------
Have you practiced agro- forestry system? [ Yes No]

a. community wood lots   b. private/Homestead planting c. Grop production + Tree
planting c. Animal husbandry + Crop production + Trees Planting  d. Bee keeping
trees e. Others ---

26. What are the major sources of water at this kebele? A. rivers   b. deep well   c.
ponds d. lake d. others specify ---------------------------

27. 31.1 How is the trend of water going on? (Rank as very aboundant, abundant,
moderately available, scarce, very scarce) why? ----------

Year cattle No.oxen Goat Sheep donkey Hens Beeheeves Mule Oth
ers

Total
size

2001

2002
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31.2. For what purposes do your use the water most? A. domestic   b. livestock   c.
agriculture  d. others please specify -------------------

28. Can you tell us the main water sources for your house hold in different seasons for
different purposes? --------------------------------

Water Meher Bega Belg Krem
t

HHs wealth status Purposes

sources Better
off

Middle Poor drinking sanitation livestoc
k

Springs
Rivers
HDW
Seasonal
ponds
Spring

29. Which member of your family is responsible to always fech water for domestic use?

a. female children   b. boys  c. mother   d. father   e. others --------- specify-----------

30. IF most of your livelihood is dependent on livestock herding, in which season do
animals die if not all years? A. belg (megabit, miazia, goinbo) b. kremt   c. meker
d. bega

31. In which months that your are not expected to fetch and water (give) your animals?
Why? -

32. Which adaptation mechanism do your mostly use to save the life of your livestock
in times of crises? a. migration to the high lands or perennial rivers   b. sale of
livestock   b. use of bore hole water  d. others specify -----------------

33. Starting from which specific year in the past do you think has faced serious
shortage of water for  domestic and livestock watering become more frequent? ------

34. What percent of your livestock family have died since than? --------

35. From the shortage of fodder and water supply and to your home and for your
livestock which problem is more damaging? Why? ------------

36. How far it is water source to feed your livestock from your home? How often do
you travel to that source per day or per week? --------



95 | P a g e

37. What is the difficulty to dig and supply ground water to water your livestock
family? a. it is too deep    b. it is costly   c. the water is not clear   d. others specify -

38. Do you use river Abbay for any use? A. yes   b. no

39. If your answer is yes for question no 43 for what purpose do you use it? A.
Irrigation  b. livestock watering   c. domestic purpose  d. fishing

40. If your answer is no, why? A. too far away from our village  b. not suitable   c. not
allowed   d. others please specify ---------------------

41. Which natural disaster is the most frequent and damaging to your livelihood?

a. flooding   b. drought   c. snow fall   d. epidemic disease outbreaks

42. From the above listed natural disasters, which one is more damaging to water
resources availability in the locality? Why? ------------------------------------

43. Which disaster do you think has been caused by climate change? How what about
others ---

Argumentative questions

44. Do you think that what the government has been doing in the fight against climate
change will Ultimately solve your problem? Why? What are the government
endures in this regard

45. Are there and non governmental agents operating in the woreda to improve the life
situations of Households? How? ---------------------------------------------------------

46. Are there households in your village or kebele who are not able to send their
children to school due To the problems related to water? -------------------------

47. Is there any water conflict in your village or kebele? If so how do the local people
solve the problem and in which season do it be more frequent? -------------------------

48. Is there any water conflict in your village or kebele? When and How do you scale it,
less or more frequent? --------------------What do you think is the cause for the year
to year increase in climate of the area? ------------

49. In the past ten or twenty years, which year was the worst in terms of human hunger
and starvation and the death of animals due to critical shortage of food and water?
Why? --------

50. Is there any support or intervention from the government or any other NGOs in
times of water and food crises or in the normal period? In what ways? Do you need
any form of support now? What do you need? ---------------------------------------------

51. Which of the institutions are dealing with water development in your zone? ---------
--------------- if so for how long? ----------------------What are the major Human
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Health problems in your kebele or woreda related to water and climate chang? How
could you cope it?

52. If water is adequate in your area now, do you think that your life would have been
beter? What would you practice for the betterment of your family life? -------

Annex 2 Current local Market price of food crops produced by sample households , April
2002 E.C

Annex 2a) Unit conversion

1kuntal=100kg

1Jerican (Little) =25litres

1sahen=1.5kg

1USD=13.55Birr

Annex 3. Spatiotemporal water access to households in Shebelberenta woreda by
livelihood zone, Computed as a percentage of minimum human needs tershold and
considering other purposes(as a percentage of human survival thresholds).
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Spring 140-
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Annex- 4- Some of the questions in the Check lists prepared for woreda water and
agricultural development officers and experts

1 . How many agroecological zones are found in the woreda? which of these zones are
highly affected by the ongoing climate change?

Crop
species

Market
price(Birr/qtl)

Crop
species

Market
price (Birr)

Teff 600 Suf 340
Wheat 433 Niger seed 650
Sorghum 333 Boloke 500
Chick peas 420 Guaya 230
Beans 400 Barley 450
Field peas 460 Abish 1000
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2 What are the bases of cliassification used to classify households as betteroff, middle,
and poor? And which ones are highly affected by water shortage? Which grours are
vulnerable?

3 What are the major water sources or schemes in the woreda? How are they sustainable
across seasons and years? Do you have quantitative figures?

4 What are some of the measures taken by the woreda to help households water secure
in the long run ?

5 In the past ten or fifteen years, in which specific years were very damaging climate
change related hazards like drought took place. Do ypu have any quantitative data ?

6 How many domestic animals die annually at present? What are the frequent and
deadly animal diseases in both livelihood zones ?

7 What are the major problems and causes related to water quality in the woreda?

8 How do you explain environmental degradation in the woreda ? forexample soil
erosion, deforestation etc. What are the major crops produced?

Agro-climatic zone Crop type Productivity per ha

Woinadege

Qolla

9. Shift of sowing period and harvest period and its impact on total production?

10.What are newly introduced drought resistant crops?

11.  Describe the current food and water security situation across livelihood zones and
wealth groups State the existing plant and animal Species diversity situation

Water and Sanitation facilities and access across livelihood zones and wealth groups

12 .What are the major economic activities in the wareda and their percentage contribution
to the woreda economy.

Annex 5: Water Requirements for Humans (Water survival thresholds)

Daily water requirements for humans (Lpcd)        Daily Human Water
Requirements

Lpcd

Drinking & cooking 5

Year Cattle Goats Sheep Pack
animals

Poultry
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Hygiene & sanitation (bathing & laundry) 10
Total 15

Annex 6: Food security requirements and livelihoods protection thresholds for food

Comparison of Projected Income against Two Clearly Defined Thresholds

Projected total income is compared against two thresholds defined on the basis of local
patterns of expenditure.

The Survival Threshold represents the total income required to cover:

a) 100% of minimum food security needs (4200.00per houeshold), plus

b) The costs associated with food preparation and consumption (i.e. salt, soap, kerosene
and/or firewood for cooking and basic lighting), plus c) any expenditure on water for
human consumption.The picture shows the S/W part of the ABB LZwhereTeff&Sorghem
is largely produce.

Annex 7 Monthly rainfall values of Shebel Berenta Woreda,2005-2009

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2005 7.7 0 70.8 40.3 70.2 57.9
402.

9
208.

5
232.

9 37 61.6 0

2006 2.8 2.5 59.9 84.6 56.8
103.

6
397.

3
330.

5 101 18.7 3.4 6.9

2007 22.5 11.8 21.9 30.8 106 252 0
253.

7 141 0 0.1 0

2008 1.1 0 0 43.8 69.4 0
287.

8
268.

9
109.

6 62.6
151.

2 0

2009 1.7 9 25.2 0 75.6 33.6
408.

1
414.

3 65.3 0 9.5 0
Annex 8 Annual Crop yield and livestock size of the woreda including the rainfall
variables in the corresponding years. Source: SBWARDO, 2002E.C.

1994 1995 1996 1997 1998 1999 2000 2001 2002
Livestock
Number

85,104 73,846 - - 82,145 94,023 119,291 142,924 134,271

Crop
yield 250321 119770.4 180945 302088 256686 422158 547942 762578 739687
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Year
RF Yield

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 119770.4

2004 549.1 90217
2005 600 256686
2006 940 422158
2007 816.3 547942
2008 970.3 762578
2009 909.4 739687

Relationship between average rainfall of Crop growing months and annual crop yield in the
woreda, 1994-2009(SBWARDO,2010 and Asnake,2006).
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Annex  9  Photographs taken by the time of field survey

a)
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