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Abstract 

Rural poor in developing countries including Ethiopia are the most vulnerable community to 
climate change impacts because they depend mainly on climate sensitive economy. /-fence this 
research allempted to assess the local vulnerability to climate change and farmers' adaptation 
strategies in five dominant agro ecologies of Choke Mountain watershed of Eastern Gojjam 
zune. The study attempted to examine farmers' perception towards climate change, their 
vulnerability (exposure, adaptive capacity and sensitivity) status and the adaptation strategies 
undertaken to cope with and reduce the impact of climate change and related hazards. To 
achieve the objects set, necessary data were collected ./i"om sample kebeles through different 
techniques. Due to time and budget constraint, the researcher selected only 10% of total kebele 's 

household. Thus, the total sample respondents of the study area were, 100 in number. The study 
used integrated assessment approach capturing diverse drivers (biophysical and socio­
economic) of outcomes to assess vulnerabilil)l of the study to climate change. Descriptive 
statistics was used to investigate farmers' perception and the adaptation strategies undertaking 
in the study area. Whereas, LVJ-JPCC index was used to examine the vulnerability status. The 
result confirmed that the majority of sample households perceived climate change and as the 
impact of climate change was CJffecting their livelihood in many different directions. Even though 
farmers who perceive climate change, have been undertaking various adaptation strategies, such 
as irrigatiun, livelihood diversification, planting trees, soil and water conservation, the result 
shows as it was not satisfactolY and insufficient, and need.s' to be enhanced. The LVI-I PCC, index 
showed as the relatively most vulnerable ecosystems were, the hilly and mountainous areaA ES5 

(DI kelemo) and the lowland area AESI (Kurar) whereas, the midland plainly kebeles (Yemezegn 
and MI berhan) relatively less vulnerable area, and the slopping land (Enerata) as moderately 

vulnerable to climate change, Generally, ./i"oll1the result of the study it can be concluded that the 
area is exposed to climate change and extremes due to loll' adaptive capacity of the area, thus 
high emphasis should be taken either by government or by the communities 10 reduce the impact, 

Key words: climate challge, vulnerability, exposure, adaptive capacity (111(/ sellsilivi(y 
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1.1. Background 

CHAPTER ONE 

1. INTRODUCTION 

C urrently, the issue of climate change has become one of th e hottest agenda g lobally. It has 

been presented as a globa l issue resulting n'om an increase in greenhouse gas emiss ions linked 

to human activities (Adger, 1999). It is al so widely acknowledged that climate-change impacts 

amp lify ex istin g un favorable conditions for develop ing countri es. Recent studies po int to less 

developed countries are the most eco logically, soc ia ll y, and pol it ica ll y lagg ing behind on most 

economic and hea lth indices and that c limate change will be yet another stress factor in a 

vulnerable system because of their geographic exposure, low incomes, greater reliance on 

climate sensitive sectors, and weaker capacity to adapt(McCarth y, 200 I). 

It is a lso acknowledged thai poor populations are more vulnerable and have less adaptive 

capacity to such changes. Countri es with lack of resources, poor infrastructure, and unstable 

institutions have li tt le capacity to adapt and are hi ghl y vulnerabl e. These factors are 

intrin sicall y linked with those promotin g sustainab le development that a ims to im prove li v ing 

conditions and access to resources. Therefo re, development planning and strateg ies have an 

important rol e in strengthening th e adaptive capac iti es of societies at various levels 

(Te mesgen et aI. , 2009). 

Ethiopia is one of the least developed countries in th e world , w ith a gross domestic prod uct 

(G DP) of s lightl y more than US$ 1 0 bi II ion and a pop ul ation of more than 70 mi II ion (Y usu f et 

aI. , 2008 ). At present, agricultu re dom inates the Ethiopian economy, accounting for nearly 

half of GDP and for the vast majority of emp loyment. Accord ing to the Wo rld Bank 
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(2006),cl imate change is projected to red uce yie lds of the wheat crop by 33% in Eth iopia. 

Rai nfa ll and temperature are important determinants of crop harvests, and unfavorable 

reali zations of either the amou nt or the temporal di stribution of rainfall triggers food shortages 

and famine. A recent mapp ing on vulnerab ility ancl poverty in Afri ca Yusuf et aI. , (2008) put 

Ethiopia as one of the countri es most vulnerable to climate change with the least capac ity to 

respond. 

Indeed, Ethiopia has experienced at least five (najor national droughts s ince 1980, along with 

I iterally dozens of local droughts. Survey data show that between 1999 and 2004 more than 

half of all households in the country experienced at least one major drought shock. Food 

shortage and famin e associated with rainfa ll variability cause a situation of hi gh dependency 

on international food aid (World bank, 2006).The combined effects of climate change, 

increased global population and, among oth"r" threaten to affect food and water resources 

that are critical for livel ihoods in sub- Saharan Africa. Th is is especia ll y true fo r those 

communities who live in the dry lands of Africa and who rely wholly on rain-fed agriculture 

for their livelihoods (world Bank,2006). 

Hi gh sensitivity of Ethiopian agricultural system and low adaptive capacity of the country, 

even a sli ght change in c limate wi ll have a huge iJ11pact on the fanning cOJ11J11unity ancl the 

socio-econoJ11ic activ ities of the cou ntry. As such the issue of climate change is therefore a 

J11ajo r concern in Ethiopia. Hence, thi s paper in tended to assess the local vu lnerabi li ty to 

climate change and fanners' adaptation strateg ies in the Choke Mountain watershed, of 

Eastern Gojjam Zone. 
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1.2 Statement of the Problem 

Avai lable scientific ev idences indicate that the national c limate of Ethiop ia which remained 

relat ively static for years has now become very dynamic and unpredictable. This has brought 

worst effect on agricultura l sector. The national program on how Ethiop ia can adapt to cl imate 

change states that repeated drou ghts, hun ger and recent fl oods are the most seri ous prob lems 

a ffecting millions of Ethiopians a lmost every year. Thus, c li mate change has been reducing 

agricu ltural productiv ity, accelerated degrad ation of natural resources and intensifying climate 

related diseases. [t has brought a worst effect on the agri cultura l sector of the country and 

thereby putting pressure on access and ownership of these capital s (Ak lilu and Alebachew, 

2009). 

Historicall y, c limate extremes, espec ia ll y drought and fl ood, are not a new phenomenon in 

Ethiop ia. Where, most part of the country is prone to drou ght. Recurrent drought events in the 

past have resulted in huge loss of life and property as we ll as migration of people. The other 

c limate re lated hazards that affect Ethiopia from time to t ime is seasonal ri ver fl oods 

(Temesgen et aI. , 2008).Moreover, over the past 50 years, the average annual minimum and 

maximum temperatures across the country have increased by about 0.25°c and about O. loc, 

respectively, per decade, and precipitation has shown a decreasing trend throu ghout th e 

country (NMSA, 200 I). 

Choke Mountain fa rmin g community in East Gojjam, is suffering from C li mate upheavals 

whi ch have become common natura l d isasters in the country. Where, primarily there has been 

more erratic ra infall. Second , and th ere has been an in crease in temperature. Th ird. the crop 

and I ivestock production has been recu rrent ly hit by d roughts, and flood . Low ed ucationa l 
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level, poor nutrition and poor hea lth status, low leve l of inFrastructural deve lopment, (access 

to safe drinking water, e lectricity, roads, health post etc., are also aggravated the vulnerability 

and lessen the adaptive capacity of the area. A ll these indicates the ex istence of problem 111 

access and possess ion of key live lihood assets coup led with low leve l ofawarcness farmers to 

the adverse effect of climate change undermines the adaptive capac ity of farm ers to climate 

change and variabi lity. Central to the above facts, empirical studi es are essential to guide the 

policy intervention in the adaptation process of th e country's agricultural sector. Some studi es 

have been carried out in the areas of cli mate change and agricul tura l adaptation in differen t 

times by different scholars. Most of the studies focu sed on agriculture and impacts of climate 

change of Ethiopian fanners to the impact of climate change and variability often at higher 

level of ana lys is. 

For instancc,Tcmesgen et a l. ,(2008) made stud y on analysis o f Ethio pian fa rmers' 

vulnerab ility across seven regional states using integrated assessment approach. The relative 

vu lnerabi li ty revealed that the Afar, Somalia, Oromia, and Tigray regiona l states to be the 

most vulnerab le regions. However a littl e has been done regardin g to the vulnerability status 

to climate changes and variability at lower sca le assessment. This paper therefore, intended to 

assess the local vulnerability to c limate change and fa nners' adaptation strategies in the case 

of Choke Mountain watershed, of Eastern Gojjam zone. 
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1.3. Objectives of the Study 

The Genera l objective of the study is to assess local vu lnerability and farmers' adaptation 

strategies to climate change in the case of Choke Mountain watershed. 

Based on the general objective, the follow ing specifi c objecti ves were drawn . 

• :. To assess farmers' perception towards changes in temperature and rain fa ll pattern 

.:. To assess vulnerab il ity status of the agroecosystems of Choke Mountain watershed 

.:. To identify the adaptation options undertaken by fa nners in the study area. 

1.4 Research Questions 

To achi eve the objectives of the study, the re.searcher rai sed the fo ll owing key questions. 

I . How do farmers perce ive to changing climate and variab ility? 

2. Which agroecosystem is more vulnerable to climate change and extremes? 

3. What are households' adaptat ion strategies towards climate change and climate related 

problems? 

1.5. Significance of the Study 

The researcher assumed conducting thi s study may have the foll owing contributions. 

Primarily, the local admini stration may use the findings of thi s study to help the com muni ty to 

better face extreme weather cond itions and associated climate variations, and to promote 

agricultu ra l deve lopment. Secondl y, it wi ll create awareness in loca l communities and enable 

communities actively participate in combati ng the impact of c li mate changes. Th irdl y. it wi ll 

pave the way for further investigations and can be stepping-stone fo r those who are interested 
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to extend it for furt her study. Fourth ly, it wil l guide policy makers to design agr icultural 

adaptation policies that promote effective adaptation, and to develop viab le adaptation menu. 

1.6. Scope and Limitation of the Study 

The stud y was conducted in Choke Mountain watershed of Easte rn Gojja m zo ne with especial 

emphas is to the context assessing local vulnera bi lity to cl imate change and households' 

adaptation strategies. The limitation of the stud y is that there was not sutli cient 

meteorologica l data about the historical trends of climate change and va ri ability of the stud y 

area. Due to time and budget constraint the researcher un ab le to take the sample s ize obta ined 

by the formu la (see under sample s ize determinat ion) and sim ply take 10% of the tota l 

popu lat ion 

1.7. Organization of the Paper 

Th is paper is organized in ti ve chapters. The First chapter dea ls w ith the introductory part that 

contains background of the stud y, statement of the prob lem, obj ect ives, resea rch quest ions, 

significance and limitations.Chapter two deals w ith the li terature review and the third chapter 

describes about the research methodology and study area. The fo rth chapter dea ls with results 

and discuss ion. Then, the last chapter consists conclusion and recommendations. In add ition , 

the data co ll ection tools and other appendixes were attached at the end. 
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CHAPTER TWO 

2. REVIEW OF RELATED LITERATURE 

2.1. Concepts and Definitions 

Vulnerability:different scholars conceptua li ze and use the term vu lnerab ility in ditferent 

ways . The concept of vulnerability is not unique to the climate change scholarship ; it has roots 

in the natural hazards, food securi ty literatur"s (Brook and Adger, 2005). IPCC (200 1), define 

vulnerabil ity as "the degree to which a system is susceptible to, and unab le to cope with 

adverse effects of climate change, including climate va riab ility and extremes." 

Sensitivity: is the degree to which a system is affected , e ither adve rse ly or benefic ia ll y, by 

climate related stimuli . The effect may be direct (e.g.Change in crop yield in response to a 

change in the mean , range, o r vari ability of (IPCC, 200 I). 

E xposure: the other centra l concept related to vulnerability to climate change is exposure, 

meaning the degree, duration , and/or extent in whi ch the system is in contact with, or subj ect 

to, the perturbation (Adger and N ick Brook, 2003). 

IPCC (200 1) defined Exposure as the, "degree of climate stress upon a particular unit of 

analysis; it may be represented as either long-term changes in climate conditions, or by 

changes in c limate variability, including the magnitude and frequency of extreme events." 

Adaptive Capacity:adaptive capac ity is defined as " the potential o r capabi li ty of a system to 

adjust to climate change, including c limate vari ab ility and extremes, to moderate potentia l 

damages, to take advantage of opportunities, or to cope with consequences" (Smi! and 

Pilifosova, 200 1). 
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Adaptation: IPCC (2007) defines adaptation as "an adjustment in natural or human systems 

in response to actual or ex pected climat ic stimuli or the ir effect, which moderates harm or 

ex plo its beneficial opportunities. 

Climate variability: variat ion , of the climate on a ll tempora l and spati al sca les beyond that of 

individual weather events (occurrences of extreme events such as drought and fl ood) . 

Climate change:refers to the change in the state of the climate that can be identified by 

changes in the mean and/or va riab il ity of its propert ies, and that persist for an extended 

period, typically decades or longer. It refers to any change in climate over t ime, whether due 

to natural variabi li ty or as a resul t of human activity (lPCC, 2007). 

Perception: Kri shna et a i. , (20 I 0) define percept ion, as the process by which we rece ive 

information or stimuli from our env ironment and transform it in to psychological awa reness. It 

is interesting to see that people infe r about a ce rtain situat ion or phenomenon differentl y using 

the same or different sets of information . But, in thi s case percepti on is the attitudes of 

households towards climate change and vari ab ility, how they perceive the prevalence and 

sense the climate change impacts. 

Mitigation:The IPCC (200 I) defin es mitigation as an anthropogeni c intervent ion to reduce 

the sources or enhance the sinks of green house gases (GHG). 

Resilience:Turner et a i. , (2003) de fine resilience as the degree to which an impacted system 

rebounds or recovers from a perturbation. Climate change impact necess itates responses and 

adjustments to the bi ophys ica l and soc ial condition which together determine exposure to 

cli mate hazards . 
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2.2. Overview of Global Climate change 

Climate change refers to the change in the state of the climate that can be identifi ed by 

changes in the mean and/or variability of its properti es, and that persist fo r an extended 

period, typically decades or longer. It refers to any change in c limate over time, whether due 

to natural variab ility or as a resu lt of human activity Global average temperature has in creased 

by about 0.6°C over the past 100 years, w ith a major warming in the 1970s. Warming is the 

result, in part, of rapid increases in emissions of greenhouse gases (GHG), particu larly carbon 

dioxide (C02), which is a byproduct of the combustion of foss il fuel s, such as coa l, oil , and 

natural gas, used for power generation and transportation( IPCC, 2007). 

The effects of climate change are substantial , particularly in develop ing world. These 

countri es are highly dependent on climate sensitive natural resource. Sectors for live lihoods 

and incomes, and the challenges in climate that a re proj ected for tropics and subtro pics, where 

most deve loping countries are foun d, are generall y adverse fo r agri cullure(lPCC, 

200 I ).Furthermore, the means and capac ity in develop in g countri es to adapt to changes in 

c limate are scarce due to low levels of human and economic development and hi gh rates of 

poverty. These cond itions combine to create a state of hi gh vulnerabi lity to c limate change in 

most of the developing world. Thus, deve loping cou ntries have lesser capacity to adapt and 

are more vulnerable to c limate change damages, (Burton , 2008). 

Accordin g to the IPCC (200 I), report on the regional impacts of climate change, Africa is the 

continen t most vu lnerab le to th e impacts of projected changes because widespread poverty 

limits adaptation capabilit ies. The importance of agricultural act ivities fo r the econom ies of 

most Afl'ican countries, combined with th e fannin g secto r' s re liance on the amount of rain 
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durin g the rainy season, make countries 111 the reg ion parti cularl y vulnerable to cl imate 

change. Thus, from the point of view of food security, the increas ing incidence of drou ght 

represents a very serious threat. It has been argued that, in Afri ca, d rought hazard and 

vulnerab ility are likely to be the most damaging impacts of c limate change (Down ing et a i. , 

2005) 

Suffici ent ev idence shows that the average temperature rise in Africa is fa ster than the global 

average and is li kely to persist in the future. The warming is defin itel y hazardous for 

agricultural acti vities. According to I PCC,(200 I), c l imate change wi II affect A frica more than 

anywhere e lse wi ll in the worl d due to extreme poverty leve ls, hi gh rates of popu lation 

growth, over-reliance on rain -fed agri culture an d over-dependence on natural resource-based 

livelihoods . Fu rthermore, Afri ca suffe rs from climate or water-related di seases, such as 

ye ll ow fever, cholera, river blindness, bi lharzias, mala ri a and tuberc ulosis. In particular, 

c limate change will create favorable condit ions for malaria risk in Afri ca in the years to come 

(Hulmes et ai., 1998) 

Ethiopi a has hi storicall y suffered from climatic variab ili ty and extremes. Rain failures have 

contributed to crop failures, deaths of li vestock, hunger and fa mines in the past. Even 

re lat ively small events du rin g the growing season, li ke too much or too littl e ra in at the wrong 

times. can spell di sasters. T he farmers who are al ready struggling to co pe with the impacts of 

current cl imate variab ility and poverty wil l face daun ting tasks to adapt to fu ture c limate 

change (A klilu and Alebachew, 2009). 

Most of the regions and peop le th roughout the country are li ving through a period of rapid 

and d ramatic changes in ecologica l conditio ns, land use patterns, and soc io-economi c 
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conditions. The pace of change in the pattern of climate and different forms of environmental 

hazards in the country often exceeds the capacity of national and loca l inst itutions to cope 

with or mitigate the effects of such changes. Th is is especia ll y true in dr ier, more fragile rural 

areas where catastrophic seasonal flood s and famine have become increasingly common 

occurrences (NMA, 2006). 

The major adverse impacts of cl imate variability in Eth iopia include: Food insecurity ar is ing 

from occurrences of droughts and floods; Outbreak of diseases such as malaria, yel low fever, 

water borne diseases; Land degradation due to heavy rainfa ll ; damage to commun ication, road 

and other inJ-i·astructure by fl oods. Ethiop ia is vulnerable to climate change because of its 

greater re liance on climate sensiti ve economic sectors: subs istence crop culti va tion and 

livestock production. Low level of econom ic deve lopment, inadequate infrast ructure, lack of 

instituti onal capacity and higher dependency on natural resources base make the country morc 

vulnerable to climatic factors including c limate variability and extreme climate events 

(NMSA,200l). 

In terms of livelihood approach , ra in fed fa rm ers are fou nd to be the most vulnerabl e. The arid 

an d semiarid and dry sub humid parts orthe country are hi ghl y prone to drought. In Et hi op ia, 

the mean annual temperature has increased by 1.3°c between 1960-2006 at an average rate of 

0.28 °c per decade (NMSA, 200 1). Mean annual rainfa ll ranges from about 2000mm over 

some pocket areas in the south west to about less than 250l11m over th e Afar lowlands in the 

northeast and Ogden in the southeast. Mean annual temperature varies from about 10°c over 

the hi gh table lands over North West, central and south east to about 35% over the 

northeastern edges.Trend analysis of rainfal l shows that rainfa ll remained more or less 

constant when averaged over the whole country (NMSA, 200 I). 
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2.3. Vu lnerability and Its Components 

The IPCC (2001) describes vu lnerability as "The degree to which a system is subject to, or 

unable to cope with, adverse effects of cl imate change, inc luding climate variability and 

ex tremes. Vu lnerability is a functi on of the cha racter, magnitude, and rate of climate va riation 

to which a system is exposed, its sensiti vity, and its adaptive capacity. 

A. Exposure 

Exposure is defined by the magnitude, character and rate of climate change in a certain 

geographic area ( IPCC, 200 I ).Due to the lack of long-term and/or continuous meteorologica l 

records in many parts of the developing wQrld, as we ll as the lack of scientitic projections, 

difficul t to assess ex posure at more locali zed sca les. 

B. Sensitivity 

Communities' sensitivity to climate change is the degree to which a commun ity is adversely 

or beneticia ll y affected by climate-related stimuli (IPCC, 2001) . It largely depends on the 

main li ve lihood activities of the community (including its dependence on li vestock and rain­

fed agricu ltu re), its key livelihood resources, and the impacts of c limate hazards on these key 

resou rces. 

C. Adaptive capacity 

The adapti ve capacity of a community is ability to adjust to c li mate change, to moderate or 

cope with the impacts, and to take advantage of' the opportunities ( IPCC, 200 1). Adaptive 

capacity is often determined by a range of factors, processes and structures such as income, 

literacy, in st itutional capac ity, social networks, as we ll as access to in formation. markets, 

techno logy and services (I PCC, 2007). 
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In develop ing countries there is often inadequate inli'astructure, lack of we ll functioning 

institutions, little access to technology, inequa lities and high poverty levels. These conditions 

generally give developing countries a low capacity to adapt to climate change. The concept of 

adaptive capacity therefore seems inversely correlated with that of vulnerability, where the 

conceptual link between adaptation and vu lnerab ili ty is constituted by adaptive capacity. On 

these grounds, a system with hi gh adaptive capacity cou ld be adapting to changes and possess 

low vulnerabi lity to the impacts from c limate change (Temesgen,20 I 0). 

2.4. Approaches to Assess vulnerbility 

Due to complex nature of vu lnerab ility different authors have developed several conceptual 

fra meworks to categorize vu lnerability factors and to describe different concepts of 

vulnerability. There are different conceptual approaches and methodologies in d ifferent 

literatures to assess vu lnerabil ity based on the objectives to be achieved and tli e 

methodolog ies employed. The major three conceptua l approaches to analyzing vulnerab ili ty to 

climate change are the soc io-economic,the biophys ical (impact assessment) , and the integrated 

assessment approache (Temesgen et a I. , 2008). 

2.4.1. Socio-Economic Approach 

Literatures on vulnerabi li ty argued that, social vulnerabi li ty focu ses primarily on the human 

determinants of vulnerability namel y the soc ial , politi ca l and economic cond ition that makes 

exposure challenging. The li mitation of this ~pproach is that it focu ses on ly on vari ations 

within society (i.e . differences among individuals and social groups) ignoring the im pact of 

hazard to vulnerability. The other limitation of this approach is that its ignorance of intensity 

and freq uency of hazards (Temesgen et aI., 2008) . 
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2.4.2. Biophysical Approach 

The biophysical, 0 1' impact assessment, approach is mainly concerned with the physica l 

impact of climate change on different attribu tes, such as yield and income (Fussel and Klein, 

2006). The major li mitation is that th e approach focuses mainly on bio physical damages and 

sensitivity, such as change yield , income- to climate change and di sregards much of th e 

adaptive capacity of individuals 01' social groups, which is more exp lained by their inherent or 

internal characteri stics 01' by arch itectu re of entitlements as suggested by (Adger, 1999). 

2.4.3. Integrated Assessment Approach 

Integrated assessment approach may be one of the most in formative assessment approach 

capturing diverse drivers (biophys ical and socio-economic) of outcomes, system interactions 

and feed backs, and the eva luation of different adaptation. The integrated assessment approach 

combines both soc ioeconomic and biophys ical approaches to determine vulnerabi lity. 

Mapping vu lnerabi li ty in south East As ia is good example of thi s approach, in wh ich both 

biophys ica l and socio-economic factors are combined to determine vu lnerability of the 

region(Y usufand Franc isco; 2009). 

Integrated assessment approach corrects the weakness of other app roaches. However it has its 

own limitation. The main li mitation of th is app roach is there is no standard method for 

combining the bio physica l and socio-econom ic indicators. Th is approach uses different data 

sets, ranging from socioeconomic data sets (e.g., race and age structures of households) to 

biophys ica l factors (e.g., frequenci es of earthquakes); th ese data sets certainl y have different 

and yet unknown weights (Temesgen eLal., 2008). 
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2.5. Adaption to Climate Change 

C limate change predictions are still too coarse to give highly specific guidance. Drought­

affected areas are likely to expand, and the poor have the least capacity to adapt to the 

increas ing severity of weather events that are expected (USA ID, 2007). To adapt to increas ing 

weather variability, buffering and di versificat ion strateg ies such as cropping systems change, 

water harvesting and small-sca le irrigation , soi l and water conservation, livelihood 

d ivers ifi cation(i ncome diversification),integt'ated crop management and d iversification of 

hi gher-value crops, are important (S mith , 199 1 i. 

Governm ent policies and longer-term deve lopment pathways to bu ild the resi li ence of 

smallholder farmers are a lso urgentl y required. The defini t ion used here is taken from IPCC 

2001, wherein adaptat ion refers to, "adjustments in eco logica l, social or economic systems in 

response to actual or expected st imuli and their effects or im pacts. This term refers to changes 

in processes, practices and structures to moderate potential damages or to bene fit from 

opportuniti es associated with cl imate change"(1 PCC, 200 I). 

For vulnerable groups such as deve loping countries, adaptat ion strategies are v ital , as fa ilu re 

to adapt cou ld lead to "sign ifi cant deprivation , soc ial di sruption and population displacement, 

and even morbidity and mortality" (Downing et aI. , 2005). The prob lem is in identifying those 

adaptations that favor the most vu ln erab le grou ps. For example strateg ies such as large-sca le 

agriculture, irrigation and hydroelectric development, may benefit large groups, or national 

interests, but may harm local , poo r, indigenous populations. l-Ience what must be remembered 

is that adaptation does not yield the same benefits everywhere and win-win situations are 

unlikel y in climate change, and there will also be winners and losers. 

15 



Bryan et a I. , (20 I 0) studi ed th e adaptation strateg ies used by farm ers of Ethiopia and South 

Afri ca, and analyzed the factors in fl uencing t he dec ision of farmers to adapt. The study 

identifi ed the following as common adaptati on strategies in Ethiopia: use of di ffe rent crops or 

crop va rieties, planting trees, soil and water conservation, li ve lihood d ivers iti cati on, using fast 

growing crops, changing planti ng dates, and irrigati on . 

2.6. Livelihood Assets 

The rural livelihoods framework developed by Elli s (2000) views adaptive capacity as 

comprised of activities that are continuously in vented, adapted and adopted in response to 

changing access to fi ve broad ly defined types of cap ital includin g: 

~ Human capital(HC) - the skill s, hea lth and education of individuals that contribu te to 

the productivity of labor and capacity to manage 

~ Social capital (SC) - rec iprocal c la ims on others by virtue of social relati onships, the 

close soc ial bonds that fac ili tate cooperati ve act ion and the soc ial brid ging, and lin king 

via which ideas and reso urces are accessed 

~ Natural capi tal (NC) - the producti vity of land, and acti ons to sustain productiv ity, as 

well as the water and bio logica l resources from which rural livelihoods are derived 

~ Physical capital (PC) - capita l items produced by economic acti v ity from other types 

of capital that can incl ude infrastru cture, eq uipment and improvements in geneti c 

resources (crops, livestock) 

~ Financial capital (FC) - the level , variab il ity and d iversity of income sou rces, and 

access to other financial resources (credit and sav ings) th at together contribu te ( 0 

wea lth . 
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2.7. Review of Empirical Studies 

Despite the complex concept of vulnerability and vanous methodological and conceptual 

approaches over the past decades, several authors have been comparing and rankin g 

vu lnerabi lity across regions, countries and populations, with the objective of the aiding 

government bodies and other orga ni zation III allocat ion of resources for vul nerabi lity 

reducti on (Downing et aI. , 2005). Among these studi es some of them are reviewed as fo ll ow. 

To estimate the ri sks from climate va riability and change (Hahn,etal. ,2008), deve loped the 

livelihood vulnerab ility index(LVI ) and used it to indicate the vulnerability levels of two 

d istricts found in Mozambique. The LVI val ues fo r the two di stricts shows ' Moma ' to be 

more vulnerable in hea lth and water structures than ' Mabote' . 

Cutteret a I. , (2003) construct an in dex of socia l vulnerability to environmental hazards, called 

the social vu lnerability index (So VI ) for 3, 141 United States (US) countries usin g country 

leve l socio-economic and demographic data. Abo ut 42 variables were identiti ed to 

characteri ze the broader dimens ion of social vulnerab ili ty. The find ing shows that the vast 

majority of US countries exhibited moderate level of social vulnerability. 

Yusuf and Francisco (2009) in th ei r stud y mapping vulnerability in south Asia with the 

conceptual frame work of vulnerab ility = f( ex posure, sensiti v ity and adaptive capacity). 

Temesgen et a I. , (2008) in th ei r study analysis of Ethiopi an fanners vulnerabili ty change 

across seven regional states they anal yzed using integrated assessment app roach. To analyze 

the overall vulnerab ili ty of farmers they calculate vu lnerability as a fu ncti on of adaptive 
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capacity, sensitivity and exposure. The relative vul nerabi li ty revea led that the Afar, Somalia, 

Orom ia, and Tigray regional states to be the most vulnerab le regions. 

Abenet (2010) has also made a local level comparati ve assessment of vu lnerabi li ty to climate 

change among Pastoral and agro-pastoral households in Yabe II o woreda of Oromia regional 

state using integrated vulnerability approach and vulnerability indicator method to assess the 

level of vu lnerability. 

2.8. Conceptual Frameworl< 

The study adopts the [PCC (200 1) definit ion of vulnerab ility to analyze the vulnerability of 

househo lds of Choke Mountain watershed of eastern Gojjam zone. [PCC defines vu lnerability 

as the degree to which a system is susceptible or unable to cope with the adverse effect of 

climate change inc luding climate variabil ity and extremes, and vulnerabi li ty is a funct ion of 

the character, magnitude and the rate of cli mate variations to which a system is exposed, its 

sensitivity and its adapti ve capacity(IPCC,200 1).The study is based on the integrated 

vu lnerability assessment approach since the IPCC delit ion accommodates the concept of both 

bio physical and the socio-economic ind icators in assessing the vu lnerab ili ty(Temesgen, 

20 I 0). 

The study area is exposed to both gradual climate change (temperature and precipi tation) and 

extreme climate conditions (drought and flood). If there is climate change ei ther grad ual or 

extreme, thi s means that the area has high exposure to the climate risks. There is direct 

relat ionship between exposure and sensitivity; the higher the exposure, the hi gher the 

sensit ivity, and lower adapti ve capacity to the iinpacts. Exposure is linked to adapt ive capacity 

in such a way that higher adaptive capacity reduces the potent ial damage from higher 
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exposure. The other concept in thi s framework is that, if the households perceive the change 

in climate, they going to undertake va rious adaptation strategies to reduce the impacts, which 

moderates harm or exploits beneficial opportunities . However, in some cases if not properly 

implemented and fail, it might be leads to mal adaptation to climate change, which may 

contribute to increase the sensitivity of an area, and finall y increase the vulnerability (Burton, 

2008). 

Figure I: Conceptual Framework to Assess Vu lnerablity 
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CHAPTER THREE 

3. RESEARCH METHODOLOGY 

3.1 Description of Study area 

3.1.1. Location 
The Choke Mountain watershed is a large block of highland found in Central Gojjam Zone, 

Amhara Regional State. It is located on plateaus that rises from a block of meadows and 

valleys and have elevation ranging from approximately 800 - 4200 meters above sea level. 

The central peak is located at 10° 42' Nand 37° 50' E. The mountains were formed by 

volcanic activity about 30 million years ago in the middle of late tertiary. While the central 

cone of the mountain chains of Choke occurs in six weredas of East Gojjam, namely Hulet 

Eju Enesie, Enarj Enawga, Sinan, Debay Telatgin, Bibugn and Machakel, the Mountain 

watershed includes all East Gojjam and part of West Gojjam 

Figure 2: Map of study area 

Source: Belay et aI. , 2013 
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3.1.2. Climate 

The prevai ling climate can be described as "tropical highland monsoon". Seasonal 

precipitation is tightly correlated with the nlovement of the Inter-tropical Convergence Zone 

(lTCZ), with most rain falling during the May~October kiremt rainy season. The di stribution 

of precipi tation within the Choke is far from uniform; average annua l precipitation ranges 

from 600 to 2000 mm y(l , and exhibits strong local variability assoc iated with topographi c 

gradients. Precipitation events are convective in nature, and are characterized by short, 

sometimes intense erosive bursts with notably large raindrops. Interannua l variability in 

precipitation has significant impacts on agricu ltural production and soil erosion rates. 

Variability on th is timescale is strongly assoc iated with the EI Nino Southern Oscillation 

(ENSO) and, perhaps, with Indian Ocean SST (Belay, 20 I I). 

3.1.3. Socio- Economic Condition 

East Gojjam zone has considerab le ecological and socioeconomi c significance at the local, 

national, and regional levels in its contri bution to food security in Ethiopia. This highland 

zone has the most favourable climate with land resources suitable to grow large variety of 

crop and livestock species, it stands as the most intensive ly cultivated and is considered as one 

of the bread basket areas of the country. However, the situat ion is changing due to 

anthropogenic and environment related constraints. The key problems, among others, are land 

degradation mainly through eros ion and so il fertility loss; lack of access to techno logy and 

markets; and weak infrastructure (Belay, 20 II ). 
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3.1.4. Soil 

The dominant so il s are Leptoso ls (34%), Vertiso ls (26%) and Nitoso ls (23%). Soils include 

reddish Nitosols and Acriso ls on deep ly weathered bedrock, whil e Phaeozems and Andosols 

dominate at hi gher a ltitudes and to the northern portion of the reg ion , (Be lay, 20 I I) . 

3.1.5. Ag ro ecosystems 

The following classification and defini t ion of agroecosystems was based on the overlay of 

three inputs : an agro-c1 imatic zoning based on prec ipiiation and temperature, a so il and terrain 

analysi s, and a map of the di stribution of farming systems. In view of that, they class ify 

agroecosysyems of Choke Mountain watershed in to six (Belay et a l ., 20 13). 

I. Lowland a nd valley fragm ented agro ecosystems (AES 1;7200 km2) : Thi s agro ecosystem 

includes the lowlands in the easte rn part of the Choke Mountain watersheds and fragmented 

valleys a long the Blue Ni le gorge, w ith an altitude range of 800 to 1400 m. The annual 

temperature varies between II and ISoC. Kurar is fou nd in AES I which is characterized by 

re lative ly un favo rable agro-eco logic conditions: rugged terrain, lower and more sporadi c 

ra in fal l than the other AES, and extensive land degradat ion. 

II. Midland plains with black soil (AES 2; 3200 lon2): AES 2 is found on the eastern toe of 

Choke Mountain, extending from the town of Dejen to th e town of Mota, where, M/ berh an 

is one among many kebeles. This agro ecosystem represents mid land plains with black so il 

w ith an e levation ranging from 1400 to 2300 m. 

III. Midland plains with brown soil s (AES 3; 1600 km2): AES 3 is found on the western and 

southern toe of Choke Mountain toe. Yemezegn kebele is found in thi s agoecosystem. It is a 

mid land plains area dom inated by Nitosols, a brown so il very suitab le for agri cultu re, and 
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Alisols, with some Cambisols as well. The elevation of AES3 varies between 1400 and 2400 

m. The annual temperature varies between 16 and 21 °C. 

IV. Midland Sloping Lands (AES4; 1300 km2): AES 4 is located at the foot-slope of Choke 

Mountain with elevation ranging from 2400 to 2800 m. The an nual temperature varies 

between I JOC- IS°C. . Enerata kebele is fou nd in thi s agroecosystem, wh ich is, constrained by 

low natural fertility due to leaching of base ions and high level of so il acidity . 

V. Hilly and Mountainous highlands (AES5; 2400 km2): These hilly and mounta inous 

highlands are found on the back-slope of Choke Mounta in . Debrekelemo is found in this 

agroecosystem where, so il s are predominantl y Leptoso ls and Luvisols, and altitude va ri es 

between 2800 and 3800 m. 

VI. Afro Alpine (AES6; 250 km2): The Afro Alpine is the Choke Mountain summ it. Elevation 

ranges from 3800 to 4200m. Given the important fu nctions of AES6 as a reservo ir for 

biodiversity and a so il and water retention zone, combined with the area's relat ively low 

agri cultural potential due to low temperatures, the most appropriate use of AES6 is as a 

protected bioreserve. At present, ecological pressure due to grazing and fuel wood co ll ection 

is reducing the proportion of AES6 that fu lfills th is role. 

3.2. Research Design 

The aim of thi s research is to investi gate and assess loca l vulnerab il ity to climate change and 

househo ld's adaptation strategies in the case of Choke Mountain watershed. The researcher 

used LV I-IPCC index where diffe rent indicators were assessed to measure the vulnerabil ity 

status of the study area. Initially expensive literature review and assessment on the general 

ava ilability and use of vulnerability indicators were made wh ich enabled the se lect ion of 

indicatol's of analysis. 
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This study combined purpos ive sampling and simple random sampling techniq ues for 

se lection of the agro ecology, woreda, Kebele and households. The researcher uses the 

combination of qualitative and quantitati ve research data which were co ll ected frol11 both 

primary and secondary sources. The primary data was co llected from househo ld survey, key 

informants and focus group di scussion. Thus, thi s primary information is supplemented by 

secondary data sources.And finall y th e data obtained throu gh d iffe rent data sources was 

analyzed through descriptive stati stics using Stati stical Package for social science Version 20 

and the vulnerability status of the kebeles was analyzed by LVI-IPCC. Lastly, conclusion and 

recommendations were suggested by the researcher. 

3.3. Data Sources 

The data source for the study was of two types: primary and secondary. The research used 

both primary and secondary data sources . The primary data was generated from interviews, 

Focus group discuss ions, and household survey whereas secondary data was obtained from 

internet sources, document fil es, research journals and arti cles, di ffe rent reports, proceedings 

and books. 

3.4. Data Collection Instruments 

As it has been indicated , thi s stu dy employed both qual itati ve and quantitative research design 

in order to achieve the objecti ves. Therefore, multipl e data collection tool s such as, house hold 

survey; interview, observati on, as well as focus group d iscussions were employed to co llect 

necessary data. 
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3.4.1. Data collection instruments for primary data sources 

A. Household survey 

Thi s study was bas ically employed selt~developed questionnaire as an instrument. In the 

des ign of th is instrument the li terature review was used as a base. Both close and open-ended 

types o f quest ions were prepared in Engli sh language, then translated in Amharic for 

max im ize comprehension. The co ll ect ions of house hold survey data conducted by recruiting 

enumerator. With proj ect benefic ia ri es being either ill iterate or ba rely able to read and write, 

the enumerators read and ex plain questions to the respondents. 

B. key Informant Interview(KII) 

The use of key informants is another important technique to gain access to ava ilable 

in fo rmation.To supplem ent th e quality and reli abili ty of the data co ll ected through 

questionnaire; interviews were conducted. Thus the resea rcher, take a tota l of three (3) 

ind iv iduals in each kebeles with vari ous back ground and who have deeper and bette r 

knowledge abo ut th e issue. The key informant interviewees were compri ses of one e lder. one 

ex pert with agricu ltural and environmental backg round and one re li g ious leader. 

C. Focus Group Discussion (FGD) 

Focus Group Discuss ion can deve lop re levant research hypotheses by ex plori ng the problem 

to be investigated and its poss ible causes , in greater depth as well as helps to formu late 

appropriate questions for more structured , larger scale surveys. Thus, two Focus group 

d iscussions were carried out in fi ve selected kebeles. Each of the foc us group di scuss ion 

composed of ten parti c ipants who are not in vo lved in househo ld survey se lected purposively. 

The first focus group carried out w ith e lders and re li gious lead ers, the second FOG, carr ied 
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out with men and women households to obtain re levan t and in -depth information . To guide 

the d iscussion, semi-structured checkli sts were designed speci fic to the research issues. 

D. Field Observation 

During field surveys, transect wa lks were conducted in the study areas with the gu idance of 

the kebele ' s chairman, includ ing vol untary fanners, and the researcher. In the meanwh ile, the 

researcher tried to tr iangu late farmers ' responses with actual phys ical observat ions and took 

pictures of important observations which are actuall y put as exhibits to support findings. 

3.4.2. Data collection instruments for secondary data sources 

Secondary data for this stud y were gathered from, books, policy documents, projects reports, 

journal articles, annua l reports, internet and to obtain smart in fo rmation.The primary 

qualitative data on farmer perceptions of climate change and variab ility co ll ected through 

survey was tri angu lated with secondary data. 

3.5. Sa mpling Procedures 

The study was conducted in Choke Mou ntai n watershed , whi ch is located in East Gojjam of 

the Amhara Regional State. In orde r to select the stud y area, the resea rcher used mu lti stage 

sampling technique,where the li ve agroecosytem purposively selected from six 

agroecosystems, except AES6 wh ich is bioreserved (Choke Protected a rea).Sample 

kebeles(kurar, M/berhan, D/Eli as, Enerata and D/ke lemo) from those 5 ag roecosystems were 

selected through simple randomly sam ling. Finall y the Gotes( Sub-vi ll ages) from each kebele 

were selected purposive ly by considering their accessibi lity and prox imity to the main road. 

Ultimately, the researcher selected sample households fro m each gote usin g simple random 

sampling method because the households living in each gotes are homogenous in terms of 
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their economic activ ity, topograph y, technological development and other socio-economic 

conditions. 

3.5.1. Sample size Determination 

The researcher decided to take 10% of the tota l population. Thus, the sample households of 

each Agroecosystems. 

Table I : Sample Study area and Proportion of Sample HHs 

NQ Agroecosytem Sample kebele Sa mple Gote Total hh hcads Sample 
populat 

Within Gote ion 

(10%) 

Low land and valley Kurar Mekni 230 23 

2 M id land plain with M/berhfln Dinda kutir 2 21 1 21 

black so il 
3 Midland plain with Yemezegn Yelowa 179 18 

brown soi l 
4 Mid land s lopping Enerata Melit 170 17 

land 
5 Hill y and mountainous D/kelel110 Add is Amba 210 21 

hi ghland 
Total 1000 100 

Source: CSA,2007 

3.6 Method of Data Analysis 

In order to atta in the intended object ives of the study, bolh qua litat ive and quantitative 

methods of data ana lys is were emp loyed. An indicator method of vu lnerabi li ty measurement 

was emp loyed to ca lcu late the leve l of vu lnerab ility of households in the Choke Mountai n 

watershed. 

To achieve the objects set, necessa ry data were co ll ected t,'om samp le kebe les thro ugh 

different techniques. The study used in tegrated assessment approach capturing diverse dri vers 
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(b iophys ical and socio-economic) of outcomes to assess vulnerab ili ty of the study to c li mate 

change. 

I. Descriptive statistic 

Descriptive statistic (means, t"equcncy, crosstabs, percentage, count, chi -square) was used to 

analyze farmer perceptions on changes in long-term temperature and precipitation changes as 

we ll as various adaptation meas ures undertaken to combat the effect of climate change. Here, 

SPSS version 20 was the too l of analys is. 

Il. Livelihood vulnerability index- IPee (LVI - IPeq 

LV I-I PCC index was used to examine the vu lnerab ili ty status of the study area. The 

researcher developed an Indicator method fo r ca lcu lating the LV I that incorporates the IPCC 

vulnerability detinition . The LV I includes six major components : c li mate and the fi ve 

livelihood capitals (natural , physica l, tinancial , human and soc ial capital s) (Hahnn, et aI. , 

2008). The researcher assumes that these components fu ll y describe vulnerabi lity in terms of 

exposure, sens itivity and adaptive capacity. Sensitivity reflects th e degree of biophys ica l 

response to a g iven change in climate. Adaptive capac ity denotes the capacity to cope up 

with the changes and adapt to changing condit ions . It is dependent on several socio­

economic factors such as tinancia l, physical , human and soc ial cap ital s. 

The vu lnerability index for the d ifferen t AESs has been calcu lated by combin ing the 

va lu es of these components fo ll owing the !PCC vulnerability framewo rk using the fo llowing 

steps. 

I. Because each of the su b-components is measured on a d iffe rent sca le, it was first 

necessary to standardize each indicator values as an index (Eq. I). 
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Iv = Ia - I (min)! I (max) - I (min) ....................................... (1) 

Where, Iv = Standardi zed va lue for the variable, I, = Value for the variable I for a 

particular AES a, I (m in) = Min imum Value for the variable across all the AESs, and I 

(max) = Maximum Value fo r the variable across all the AESs 

2. After each variable was standardized, the va lues fo r the profiles were averaged using 

Eg.2. 

Pa = L (I,) IN .. . . .. .. . .... .. .. ........ .......... ...... .................... .......... ...... ... (2) 

Where Pa= the value for one of the 8 profiles for AES a, 1,= represents the standardized 

value for variables under a profile, and N = nu mber of variables in the profile. 

3. Once va lues for each of the eight profiles for AES were calcu lated , they were averaged 

using Eg . 3 to obtai n the AES level LVI. 

LVI.=LNpP .ILNp ............................................................................................................ (3) 

Where LVla, the Livelihood Vulnerabili ty Index fo r AES a, equals the weighted 

average of the eight profi les (major components) (WpPa), Wp is the number of 

components 

4. The eight profi les are combined accordi ng to the categori zation scheme of !PCC 

(Exposure, Sensit ivity and Adaptive capacity) using Eq. 4. 

CF.= LWpM./LWp ............. .... ..... ............................................................................. (4) 
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Where CFa is an IPCC-defined contributing factor (exposure, sensiti vity and adapt ive 

capacity) for AES a, Ma are the major component for AES a, Wa the weight of each 

major component (no of profiles) 

5. Finally, the L VI-IPCC for AESa is calculated using Eg. 5. 

LVI-IPCC. = (ea - a.) * Sa .......... .•.. .... ..•...................... . ..•...•....•...... ....... ........ ..(5) 

Where LVI-IPCC. is the LV I for AES a expressed using the IPCC vulnerability framework, e 

is the ca lculated exposure score for AES a, a is the ca lcu lated adapti ve capacity score for AES 

a, and s is the calculated sensitiv ity sco re for AESa. Te LV I is scaled from 0 (least vulnerable) 

to I (most vu lnerable). Table I shows the indicators and the broad structure chosen for thi s 

study. 
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CHAPTER FOUR 

4. RESULTS AND DISCUSION 

4.1. Socio-economic Characteristics of Households 

In thi s part the general profile (age, sex, marita l status and educational status, Economic 

activities) of sample households is presented. 

A. Sex of the respondents 

Table2: Sex of Respondents 

kebele 

Sex Kurar MJ bel'han Yemezegn Encrata D/ke lemo 

NQ % NQ % NQ % NQ % NQ % 
Tota l 

Male 12 52.2 II 54 II 52. 9 52.9 II 52.4 54 
9 

Female I I 47.8 10 46 8 47. 8 47. 1 10 47.6 46 
I 

Total 23 100 21 100 18 100 17 100 21 100 100 

Source: Own survey, 2012 

Sex is a major soc io-econom ic characteri stic of the stud y population. As depicted on the 

above tab le, from overall kebe les sample households, the ma le respondents constitutes about 

54% whereas, the rest 46% are fe male respondents. 

I. Age profile of the rcsponden ts 

Regarding the age profi le of sample population throughout the stud y area, the majority (79%) 

of respondents are active population which aged between 3 1-65 years old, whereas the old 

aged (above 65 years old) and respondents who are between 16-30 are constitutes of II % 

and 10% respect ivel y. 

n. Marital status of the respondents 
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The survey result shows, from the tota l samp le respondents of the study area, 71 % are 

married, 18% widowed and II % are divorced. Similarly the majority of sample 

respondents in all kebeles are married. In Kurar, 69.6%of respondents are married, 2 1.7% 

divorced, 8.7% are w idowed; in the case o f Yemezegn, 55.6% are married , I 1.1 % divorced 

and 33.3% are widowed; in Enerata 76.5% are married, 23 .5% are w idowed and no 

divo rced sample respondents; in D/ke lemo, 61.9% are married, 14.3% divorced, 23.8% are 

widowed. 

Table 3 : Marital status of respondents 

M:trit.ll status Kcbelc 

Kurar M/bcrhan Ycmczcgn 

NQ % 

Single 

Married 16 69.6 

Divorced 5 21.7 

Widowed 2 8.7 

Total 23 100 

Source: Own survey, 2012 

19 

21 

% 

90.5 

4.8 

4.8 

100 

Iv. Educational status of the respondents -

10 

2 

6 

18 

% 

55 .6 

I 1.1 

33.3 

100 

Encrata D/ kelemo 

NQ % NQ % 

13 76.5 13 61.9 

3 14.3 

4 23.5 5 23.8 

17 100 21 100 

As illustrated on below table, from th e tota l respondents, the majority (51 %) are illiterate, 

39% can read and write, 7 % of them had opportunity to join e lementary schoo l ( 1-8), 3% are 

who joined secondary school (8-12). 

32 



Table 4: Ed ucational status of sample kebeles 

Educationa l Kebele 

status kllnu' M/bcrhnn Ycmczcgn Encrata I)/ J{cICJl10 

NQ % NQ % NQ % NQ % NQ % 

Total 

Il literate 8 34.8 II 52.4 14 77.8 9 52.9 9 42.9 51 

Read& \vri te 14 60.9 9 42.9 4 22.2 4 23.5 8 38. 1 39 

Primary school 0 0 4.8 0 0 2 11.8 4 19 7 

Secondary 4.3 0 0 0 0 2 11.8 0 0 3 
school 

Source: Own survey,20 12 

III. Total family size of the respondents 

Famil y size is the important variable determining the adaptive capacity of the households to 

cl imate change. Throughout the Kebele, about 53% of the respondents have tota l ramil y size 

4-6. 26% of the respondents have fami ly size >6, and on ly small percent (21%) of sample 

respondents have total family size 1-3. 

Table 5 : Total Family size of respondent 

Family Kebele 
size 

Kural' M/bcrhan Ycmczegn Encl'ata D/kelelllo 

NQ % NQ % NQ % NQ % NQ % 

1-3 4.8 5.6 5.9 

4-6 2 8.7 5 23 .8 5 27. 8 4 23.5 5 23.5 

~6 2 1 91.3 15 71.4 12 66.7 12 70.6 16 76.2 

Total 23 100 2 1 100 18 100 17 100 21 100 

Source: Own survey,2012 
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IV. Major means of livelihood of sampled households 

From the total sample respondents the majority (79%) of sample kebeles popu lati on engaged 

on mixed fanning, 18%, on crop production, and onl y 3% respondents' live depends on 

li vestock rearin g. 

4.2. Household's Perception to Climate Change 

Adaptation to climate change requires th at farmers first notice that the climate has changed, 

and then ident ify implement d iffe rent adaptation strategies. People li vi ng in different agro­

ecological systems are be li eved to perceive climate change differentl y, even when the systems 

are in close proximity to one another, du e to contrasts in local c limate impacts, as well as to 

differing socio-economic perspect ives on these impacts. As man y A fr ican studi es indicate a 

large numbers of agriculturali sts al ready perceive that the climate has become hotter and the 

ra in less predictab le and shorter in duration (Temesgen, 2009). Such understanding is the 

main derive for farme rs and policy-makers to initi ate adaptation strateg ies. Based on the 

household survey results, the following tables show how farm ers perceive th e change. 

A. Perception towards Temperature Change 

As ill ustrated on the below figure , ana lys is of perception of farm ers across the study area 

showed no statistically sign i fi cant variati on in perception of temperature change: the majority 

of respondents or about 90% of the respondents perceived that the temperature has increased 

ove r th e last 20 and 30 yea rs. This is in agreement with scientifica ll y observed temperature 

data o f the area. About 8% respond cla imed that temperature has decreased; the rest 2% sa id 

no change in tempe rature with in 20 and 30 years. 
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Table 6: Households' Perception towards temperatnre change 

Temperatu re Kebele 
cha nge Kurar M/bel'h nn Yemezegn Encrata D/kelemo Total % 

NQ % NQ <Yo NQ % N % NQ % X' 
Q 

Increased 22 95.7 18 85.7 18 100 15 88.2 21 100 21 P~0.29 

Decreased a a 2 9.5 a a 2 11.8 0 a a 7 

No change 4.3 4.8 0 a a a a a a 
Total 23 100 21 100 18 100 17 100 21 100 21 

Not Signiticant at 5% leve l. Source: Own sUJvey, 2012 

B. Households Perception towards rainfa ll change 

Regardin g the perception of households towards change In ra in fall , the majority o f the 

respondents (47%) perceived as th ere is seasonal va ri ab ili ty of ra infa ll th roughout 30 years. 

27% of them claimed to increase, 23%, reported as ra infall decrease. Th is result is inline with 

the meteo ro logica l data ( 1981 -2008) which in d icates as the rai nfa ll trend increase. 

Correspondingly, the resu lt obta ined fi·OIll FGO and Kll , in all kebeles dep icted as the long 

term temperatures were warming and precipitation dec lining wh il e, the ra ining time has been 

also shifti ng from they had known befo re 20 and 30 years ago. They argued that, before 20 

and 30 there were regul ar ra in y seasons. However, FOG, accordi ng to d iscussants in Choke 

Mountain watershed, drou ght, nood, erratic rain fa ll and land slide are some of th e ext remes 

that frequentl y appea red since 1970' s. However, the degree of severity and impacts in these 

agro eco logies (kebeles) varies. 
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Table?: Households Perception on change in Ra infa ll 

Ra in fa ll Kebelc 
change K u rar M/Berahan Yemczcgn E nerata D/kclemo Tota l X2 

NQ % NQ % NQ % NQ % NQ % % P=O. 
Increased 13 56.5 5 23.8 3 16.7 0 17.6 3 14.3 27 002 J 

Decreased I 4.3 I 4.8 6 00 0 10 58.8 5 23.8 23 .J .) . .) 

No change a a I 4.8 I 5.6 a a 4.8 3 
Seasonal 9 39.1 14 66.7 8 44.4 4 23.5 12 57. I 47 
variab ility 

Tota l 23 100 2 1 lOa 18 100 17 l Oa 21 lOa 100 

Significant at 5% level. Source: Own survey,20'12 

C. Perception to climate change and Educational status 

In this section perception of households is the attitude of households to climate change and 

variabi lity including change of temperature and rainfall and the like. In this sect ion perception 

of households toward climate change in terms of educational status of sample househo lds 

going to be discussed. There is statistical difference (p=0.002) between educationa l status and 

perception of c l imate change intenTIS of education. 

The survey resu lt shows that, 72.5% of illiterate sample, perceived as the current c limate 

condition is similar with that of 20/30 years ago. Whereas, a ll sample 100% of sample HI-J 

who joined secondary school perceived as the current cl imat ic condition is not s imilar with 

that of 20/30 years ago. Therefore ti'om this result we conclude as educated households 

perce ive as there is change in climate and undertake different adaptation strategies to combat 

the impact. This result is in line with and approve the hypothesis said educated households are 

better perceive climate change and variability than non-educators. 
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D. Perception to climate change and Age 

Age is also another determining factor that affect the perception of households to climate 

change. For this reason the sample households were asked whether there is similarity between 

current climate change and that of before 20 and 30 years ago. There is highly statistical 

difference among different age group concerning climate change. Thus, the survey result 

indicates 55% of sample respondents who aged 16-30, reported as there is similarity, 23% as 

there is difference in climatic condition today and before 20 and 30 years. whereas, all (100%) 

the sample respondents aged >65 perceive as there is difference between current and the past 

climate condition. 

From this we can conclude as the aged and experienced farmers perceived the change of 

climate easily and undertaken different adaptation measures to reduce the problem than those 

who are poor experienced and young one. In this case the result approved the hypothesis said 

the aged and experienced households perceive the changing climate and variability than the 

younger. 

FigUJ·e 3: Perception of households towards Climate Change iuterms of Age 

100 

'C 
80 .. 60 

" ... 40 .. 
~ 

20 
0 don 't'know 

16-30 31-65 >65 

Age 

Significant at 5% level. Source: Own surveY,2012 
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BOX 1. Perception of households on climate change-results from KII 

The researcher conducted an interview with 80 years old age religious leader named as Abba 
Oesse in 0 1 kelemo. The first question raised was whether the today's temperature and ra infall 

I'condition similar with that of 20 and 30 years ago? He respond as there is great variation 
berween the current rainfall and temperature and that of before 30/20 years ago; today there 
is surpri singly high temperatu re and low and errat ic rainfa ll wh ich is different from 20 years 
ago in which there were moderate temperature and rainfa ll. He also sa id as the major impacts 
re lated with thi s problem are drought, late or earl y com ing of rainfa ll, decreasing vo lume of 
rivers, shortening of growing period, low agricultural prod ucts and animal diseases. 

This religious leader also asked the causes of the prob lem . Accordingly, he responded as the 
chief facto r for increas ing temperature and decreas ing of rain fa ll in current generation is 
violating the rule of almighty God . Consequently, our sin and mistake forced the God to Judge 
as such and pay the cost on the eart h and its creatures by these cha ll enges. 

Surprisingly, he strongly recommended to obey the rule of God by fasting and praying day 
and night to reduce the impact of cl imate change other re lated prob lems. Besides the 
government also responsible to fu ll fill the infrastructu re: road, electricity, health station, 
velerinary service. In tu rn the farmers also responsibil ities to plant trees and conserve the 
naJural resource that the God create for us. I-I e also claimed as the pri ce of fert ili zer and tax 
increase from time to ti me, so they do not afford to pay it; therefore the govern ment should 
have to reduce the pri ces he said. 

Another 30 years old agri cul tura l expert in Kurar expla ined as there is climate change 
particularly increase of temperature and decrease of rainfall currently. I-Ie also explain as, 
erratic rai nfa ll, seasonal variab il ity, drought, so il degradation, which leads to low agricultural 
products are the key indicators. He also gave detai l on the adaptation strategies to reduce the 
impacts of climate change; planting trees, plough along contour live lihood diversification , 
migrating in search of employinent; soil bund and stone bund are some of them . 

4.3. Assess ing Vulnera bili ty to climate change 

4.3.1 Indica tor variables of Adaptive Capacity 

Adapt ive capacity is defin ed as the abil ity to deal with the exposed cli mate change and 

cl imate va ri abili ty. Adaptive capacity comprises ofd itferent maj or components, like fin ancial 

ca pi ta l, in which wealth profile of the household assessed; phys ica l capita l, where 

technology and infrastructu re profi le assessed; human ca pi ta l where, comm uni ty profil e 

measured ; socia l ca pi ta l, where socia l profil e of the households measured, and natu ra l ca pi tal 

where ecosystem pro fil e and agri cultural profi le of the households addressed. 
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Financial capital 

Livestock owner ship: live stock rearing is also an important economic activity that the . 

farmers in choke mountain watershed are engaged in and their by depend their life on it. Here, 

the total live stock of the farmers is converted to standardized form of the tropical life stock 

unit of the respondents in all agro ecological zones. According to Asfaw and Jabor (2008), the 

average TLU value in Ethiopia is 4.46. thus the researcher take the average and classify the 

total livestock of households in the study area.Thus in this section households who possess 

high tropical livestock unit have relatively high adaptive capacity and less vulnerable than 

who have less and no livestock at all. ss 

Figure 4: Respondents' livestock ownership 
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Significant at 5% ofievel(p=O.OOO), Source: Own survey, 2012 

According to the survey data, the majority of the study areas respondents (51 %) have TLU 

less than the national average « 4.46) whereas, the rest, 49% have own TLU greater than 

national average TLU (>4.46). In Mlberhan the majority of sample respondents reported as 

they possess TLU, >4.46. Similarly the majority of sample respondents in Yemezegn 88.9% 

have TLU value >4.46. According to Temesgen et aI., (2008), the higher the percentage of 

total households with asset ownership (including livestock) and access to income source, the 
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lesser the vulnerability and have higher adaptive 1 
ADDIS ABARA 

UNTVERSITY 
AKAKl CAMPUS LIB 

capa ity Thus, in th is case mr ( I 

berhan) and AES3 (Yemezegn) own the highest TLU va lue as compared to the rest kebeles, 

and have lesser vulnerability vis-a-vis rest kebeles. 

Land size of the house holds:farm size of the house hold is also an important variab le that 

determine the production ab ility of farmers. I-Iere the total land holding size of the respondents 

is summation of their cultivated land, forest and grass land, irrigation land holding size of 

tarmers is classi fi ed into 2 based on the average land holding size in Amhara reg ion (CSA, 

1992). 

One of our country's development challenges now is the rap id population growth rate that by 

far exceeds the pace of the economic growth. The other demographic constraints under 

Considerat ion here seem to be the direct outcome of thi s facto r. Due to this and other factors 

mentioned, in th e Choke Mountain water shed Land became scarce anel lanel holding per 

ho usehold have been decl ining from time to time. Surprisingly, in the study area, the majority 

(72%) of the sample respondents possesses land s ize less than average (I hal, only 28% of 

them possess greater than average land size. In Kurar, 87% of households, in M/berhan 55%, 

in Ycmezegn 58.8%, in Enerata 82.4% and in D/kelemo 72% of sampled households possess 

land size less than I ha. 

Phys ical capital 

A. Access to modern Agricultura l Technologies: numerous studies in our country have 

proved that appropriate app lication of modern farm inputs such as chemical tertili zers, 

improved seeds and the use of irrigation can increase crop yield and productivity. Because of 

this tact , farmers in Ethiopia have been for long encouraged to adopt modern tarm inJluts and 

ut ilizat ion of modern farm inputs. The importance of these inputs becomes more significan t in 
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highly eroded so il s and ti'agile environmen ts as in Eastern Gojjam Zone to improve land 

productivity and to boost overall production. 

The hi gher the percentage of tota l households who have access to agri cultural technologies 

such as fertilizer supply, improved seeds, the lesser the vulnerability and vice versa 

(Temesgen et aI., 2008). In Kurar, about 95.7% of respondents used feltilizer, 95 .7% of them 

reported as they do not use im proved seed, 4.3% of them reported as they used irrigation. In 

Mfberhan a ll sample househo lds used fertilizer, 52.4% of them reported that as they used 

improved seeds, and the rest 23 .8% of them used irrigation . In Yemezegn, 94.4% of 

respondents used ferti li zer, 83.3% of them used improved seed, 38.9% of households used 

irri gation technologies. In Enerata, 94. 1% of respo ndents utili zed fertilizer, 94.1% of them 

have used im proved seed, 94 .1 % of them have also used irrigation technology. In Of kel emo, 

8 1 %, 90%, 71.4% of sampled respondents have access and util ization of fe rtili zer, improved 

seeds an d irrigati on respectively. 

B. lnfrastructural Provision :adapti ve capacity is like ly to vary with soc ial in frastruct ure. 

Some researchers regard the adaptive capacity of a system as a functi on of ava i lability of and 

access to resources by deci sion makers, as well as vu ln erab le su bsecto rs of a population. The 

higher the percentage of househo lds who have access to infrastructure and have access are 

lesser vu lnerable (Temesgen et a l. ,2008) . Inl"j'astructure prov ision and the ex istence of 

institu tion have an important ro le in enhancing the adaptive capacity of farmers in the ru ral 

area from any climatic shocks by fac ilitating access to resource, in fra structure, weathered 

roads, (hea lth posts, schoo ls, market access, access to electric, access to te lephone serv ice, 

accessto veterinary services and etc. 
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Table 9: Access to health post, school and market 

Kcbcle Oishtnce of I-Iclilth .. DishHlcc of Market in Ion OiStlll1ccofi cyc le schoo l in 
sCI'vice in Kill Ion 

~4 > 4 :04 >4 ~4 >4 

NQ % NQ %1 NQ % NQ % NQ % NQ % 

Kurar 5 21.7 18 78.3 23 100 _0 0 4.3 22 95.7 

M/bcrban I I 52.4 10 47.6 2 1 100 0 0 0 2 1 2 1 100 

Ycmezegn 9 50.0 9 50.0 17 94.4 5.6 0 0 18 100 

Enerata 4 23.5 13 76.5 16 94. 1 5.9 0 0 17 100 

D/\..cl emo 7 33.3 14 66.7 15 7 1.4 6 28.6 0 0 21 100 

X P- O.02j 1'- 11.003 P- O.044 

Significant at 5% level. Source: Own survey, 20 12 

Health service 

In M/berhan 52-4% and in Yemezegn 50% of sample households reported as it takes :::;4km to 

reach the nearby health center. However 66.7% of sampl ed households in D/ke lemo, 78.3% in 

Kurar reported as it takes them ~5km to reach hea lth post. The result from the FDG in 

D/kelemo al so shows that they a llowed to go long di stance to get the service. In Yemezegn 

and M/berhan respondents have access and re lative ly go sma ll er di stance :::;4km as compared 

with the rest kebeles . The results of FGD in these kebe les also dep icted as they got better 

service by speciali zed phys icians when go to the health center. 

First cycle school 

The existence of full cycle school and alternative schools in loca l areas will g ive opportunity 

to farmers to send their children in nea rby schools. Thus, the respondents were asked whether 

they send their chi ldren to school or not and the d istances of schoo l from the ir home. 

Accordingly, 100% of sampl e househo lds responded as they send the ir chi ldren to schoo l. 
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94% of samp le households in Yemezegn, 94. 1% in Enerata, and 74.4% in DI kelemo have 

reported as it takes ::4km to reach the schoo l. The foc us group di scuss ion conducted in a ll 

kebeles depicted as they send their children to schoo l thus, their children ab leto be ed ucated 

even di scussants added educating the ir children contribute for their perception change towards 

their environment in large, create .i ob opportunity fo r the ir children and as aresult lessen th e 

land li·agmentation. In Dlkelemo the d iscussants added as their chi ldrens are lucky to get the 

schoo l in shorter di stances that compensate,th e past time there were no such access to schools 

that is why they are being illi terate. 

Access to Market 

Access to market enables farmers to access input in their locality. Lack o f market access can 

also limit the potential for farm-leve l adaptat ion. Greater di stance to the market where outp uts 

are so ld diminishes the probability of adaptation (Mano et aI. , 2003) . The ma.iority (95%) of 

the sample households in a ll kebel es; reported as there is no market center in their locality and 

lakes:: Skm to reach there. The researcher conducted FGD, in the stud y area.Th us, in 

D/kelemo and yemezegn, the di scussants rep li ed as they face various difficulti es to reach the 

ma rket centen found in the town. Surpri s in gly, they sa id as they wa lk by th eir barefoot to 

reach the nearest market center. Thus, th is is very chall enging issue to the farm ers to se ll th eir 

agricul tural products and use different farm inputs. 

Access to Veterinary service 

Veterin ary service one of the basic infrastructural provIs ions necceassa ry for the loca l 

fa rmers who th eir li ve is rel y on li vestock rearingThe respondents were asked whether the 

veterinary service foun d in their loca lity or not and also whether they go to veterin ary serv ice 

sta ti ons whil e their anima ls are di seased: Acco rd ing ly, throu ghout a ll kebe les the 
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majorily(S7%) of sample respondents reported as th ere veternary service stati ons in th eir 

loca lity. However, the respondents who got the service vari es in a ll kebele. Thus, 45% of 

sample respondents in Kurar, 68% in Yemezegn,7 1% in M/berhan reported as th ey go to 

veterinary service while their animals got sick. The FGD res ults in Enerata kebele reve led 

that as th e service they got from thi s station is very lim ited because this stati on onl y wo rks 

for fe w days per week and no regular service provided. Due to thi s th ey replied as they loss 

their li vestocks, if poss ible they forced to go more than Skm to get the service. s 

Access to Electric power 

Electri c ity is important infrastructure that enables fa rmers to use d iffe rent media service and 

oth er important benefits. Concernin g access to e lectri c ity fa nners were asked wheth er they 

have access to e lectric ity o r not. The majo rity of (84%) of sample kebe les ' households 

reported as they have no access to e lectri c ity, reported as they use fuel wood and petrol eum 

gass in stead of electric ity as power source. 

Access to weather roads 

Road allow the distribution of necessary input of fann ers and to bring their produ cts to the 

market. In a ll sample kebe les the maj ority of (59%) of the respondents reported that there are 

roads but sometimes break their se rvice due to d ifferent reasons.A bout 39% of th e 

respondents reported as there are roads that connect the ir locality and the nea rby c it y a lways. 

When we see at the Kebel e leve l, in KlII'ar, 66. 7% of sample househo lds in m/berh an 79%, in 

Yemezegn, 82.4%, in Enerata, 9 1.3%, of sample respondents reported as there are roads but 

sometim es break their service due to different factors. Especiall y durin g rain y season it is to 

d iffic ult to get access of transportat io n. Bes ides the researcher's transact walk a lso approve 

the rea lity of unsuitabili ty and un access ibl ity of road s in the stu dy area. 
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Access to different watcr sources 

The ava ilab ility of clean drin ki ng water is liKel y to decrease due to the increasing evaporation 

and the increas ing variability of rainfall events~ Households in the choke mountain watershed 

were asked w hich source of I,vater they used for vari ous purposes, As a result a ll of sample 

respondents in the study area respond as they use river as a major source, For thi s reason, the 

researcher, tried to identify the distance of the river from household home and attempt to 

assess in the next section, 

Table 10: Access to water sou rccs 

Kebele Watel" sou-ree 

River (%) Stream Borehole Pipe watcl'(%) 

(%) (%) 

Kurar 100 0 4.3 0 

MI bel·ha" 100 4,8 66,7 21 

Yemezegn 100 55,6 16,7 16.7 

£ nerata 100 29.4 4 1,2 29.4 

O/kelemo 100 20 9,5 19 

Source: Own survey,20 12 

Distance of river watcr from houscholds home 

Water is the most imp0l1ant natu ral resource whic h is used for the existence of human bein gs 

on th e earth, Even though there are many sources of water in the study area, all of respond ents 

in the study area used ri ve r as source of water, For thi s fact, the households were asked the 

d istance of river from their home, The survey resu lt dep icted as majority (45%) of sam ple 

respondents go > I ,5km to fetch ri ver water. In dl kelemo 76,2% of sample respondents 

reported as it takes them > I ,5km to reach th e ri ver to fetch water. In Yemezegn 38,9% of 
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sample respondents reported as it takes them< O.Skm.ln Kurar (AES I) 39.1 % of sample 

respondents, in M/berhan (AES2) 7 1.4%, respondents c la imed as it takes them more than 

I.S km to reach river source. 

Res ults from FOG in the study area revealed as water is basic element for their livestock, for 

drink ing, for househo ld purpose and in genera l for their ex istence than other resource. 

However, in these kebeles, the di scussants claimed as they severe ly suffered from shortage of 

water i.e. they fetch water from distant place. In addition to river so urces there were also 

d ifferent streams used as water so urce before 20 and 30 years, nowadays due to climate 

change and variability man y water sources were drying and degraded from time to time. 

Conseq uentl y, the absence and inaccessibi lity of water in the study area made them more 

vuln erable. 

Table 11: Distance of dver water from HH's house ill km 

[)istanc Kebele 
e in kill Kunu Mllberha n Yemezegn Enent ta D/ I<elemo 

NQ % NQ % I'IQ %. NQ % NQ o/.. 

>0.5 9 39.1 2 9 .5 7 38.9 7 4 1.1 2 9.5 
27 

0.5- 1. 5 5 2 1.8 4 19 8 44.4 8 47 .1 3 14 .3 

> 1.5 9 39. 1 IS 7 1.4 3 16 .7 2 11.8 16 76.2 

Total 23 100 2 1 100 18 100 17 100 21 100 

Significant at 5% level (p= 0.04). Source: Own survey, 2012 

Access to sav ing alld Cred it serv ices 

The accessibi lity of agri cu ltural credit to th e subsistence farmers who have modest or 110 

wealth or savi ngs to in vest in fa nnin g is an impo rtant component in sma ll farm im provement 

programs. In li ne w ith thi s v iew, an attempt was made to kn ow the number of fa rmers who 
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have access and able to get credit fj'o m these institu tions. From the tota l responden ts 60% of 

the households had not got and benefited from credit association. On ly 40% of househo lds 

have the access and take credit services and ab le to benefited. In d/kelemo, 85.7%, in Enerata 

64.7%, in Kurar 73.9% of sampl e households have not got credit. In Yemezegn 66.7% of 

households and in ml berh an 6 1.9% of farmers reported as got credit. The focus group 

discussion result carried out in D/ke lemo, Enerata and in Kurar revealed as th ey are not 

beneficiaries from sav ing and cred it associations because they do not afford returnin g the 

money. 

Human capital 

I-Iuman capital consists of sex of hh heads, ed ucat ional leve l, hea lth services, whi ch are 

a lready di scussed under earlier sections and radio ownership. 

Radio ownership:-Househo lds that own rad io are assumed to have access to info rmation 

about climate change and va riability and also have information about technology usage whi ch 

cou ld be broad casted through radio. On the other hand th e more information households have 

the more the adaptive capacity (Temesgen et aI. , 2008). Informati on is the most essenti al 

resource for human beings. In formation can obta ined from differen t medi a sources such as 

radi o, agri cultural extensions, tel ev ision , intern et, news paper and so on. 

However, in the rural Ethiopia including the study area, due to the inaccess ib ili ty of farme rs 

to these information sources, they were as ked whether they have radi o or not. Acco rdi ngly, 

from tota l kebeles' sample househo lds 58% of them repo rted as they have radio and the rest 

42% have not. When we come to kebe le leve l, in Kurar, 56.5%, 7 1.4% in Yemezegn, 83.3% 

in Enerata 47. 1 % and 33.3% of sample respondents in DI kelemo have possess rad io and have 

acc~ss to inform ation. 
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Social capital 

Tradition of working together and non working days are the two important elements and with 

great role in social capital. The more farmers are members with less non working days and the 

more tradition of working together the better adaptive capacity (Temesgen et aI., 2008). 

Traditional of working together have an essential role in social capital by facilitating the work 

of the households. Thus, the sample respondent, were asked whether they have traditional 

working together or not, which is discussed as follow 

FigureS: T.-adition of working together 

yes 

• kurar 

- Mlberhan 

. yemezegn 

- Enerata 

Significant at 5% level (p=O.Ol O)Source: Own survey, 2012 

As illustrated on the above figure, 17% of sample households in Kurar; 22% of sample 

households, in mI berhan, in Yemezegn 25%; 21 % of samples in Enerata; 15% of sample 

respondents have tradition of working together. The result of FGD, in Yemezegn and MI 

berhan revealed that they cooperatively do together whenever necessary. For instance, on the 

farming activities, they have cooperatively work together with their neighbor by cooperative 

works. 

The FGD result and KIT in all kebeles revealed as they have tradition of working together 

they added without working together they did not be effective and neither accomplish nor 

effective in their activities, this is the fact that the majority of households in the study area 
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engaged on subsistent farming which is traditi onal way, consumes, time and energy, and need 

many labour. They also added, so as to be effect ive in their work they hi ghl y need extra 

human power and time. 

The KII, in al l kebeles also exp la ined as the traditional cooperati ve organ izatio ns such as, 

Eder - local commun ity based organi zation) al so helped them to be soc ially bonded and be 

effective on their activit ies because they work cooperatively together. The FGD in Yemezegn 

also added as cooperative wo rk has advantageous, better and effecti ve than working alone . 

Furthermore, working together creates close socia l bond and good relationship, to share 

experience regarding their li velihood, climate change. Thus from this result we und erstand, 

the more farmers have tradition of work ing together, the better adaptive capac ity they have. 

Table 12: Number of non-working days. 

NOIl- Kobelo 
working 
days 

Kurar M/bcrhan YCllIczegn Encrahl O/kclcmo 

No % No % No % No % No % 

<6 days 2 8.7 I I 52.4 II 61 3 17.6 4 19 

>6 days 21 91.3 10 47.6 7 81 14 82.4 17 81 

Total 23 100 21 100 18 100 17 100 21 100 

Sign ifi cant at 5% leve l (P=0.002). Source: Own survey, 20 12 

The author tried to range the number of non-working days in the study area into 2 based on 

the mean average result ran g ing <6days and>6 days . Accordi ngly, in Kurar 91.3%, in MI 

berhan (AES2),47.6%, in Yemezegn 38.9%, in Enerata 82.4% and in d/kelemo, 8 1%. of 

respondents reported as they have more than 6 non-work ing days per month. FGD conducted 

in all kebeles results depicted as they perceive, as God will punish them if they work. 
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4.3.2. Indicator variables of sensitivity 

Sensitivity is the degree to which a community is adversely or beneficiall y affected by climate 

related stimuli (lPCC, 2001 ). Sensi ti vity constitute of natural capital where different major 

profile components are included. The two chief pro fi les under sensitivity are ecosystem and 

agri cultural profile. 

I. Agricultural profile: here, the respondents were asked whether they use crop rotation or 

not. Accord ingly, the majority of (54.6%) sample households of the study area do not use crop 

rotation. When we see at Kebele level, 24% and 25% of households in Kurar and ml Berahan 

respective ly use crop rotation, In Yemezegn 26% reported as they use crop rotation. In 

i::nerata. and D/kelemo 12% and 13% of respondents respecti vely, use crop rotation. From thi s 

result the kebeles which have relati ve ly high percentage of households who use crop rotati on 

are less vu Inerable. 

II. Ecosystem profile: in ecosystem profil e, the respondents we re asked two bas ic questions: 

so il ferti lity status and slope ofthei land. Soil fert il ity determines the capac ity of farm land to 

bear product of an area. The majority (47%) of the study areas' respondents reported as their 

soi l is infertil e. Whereas, when seen at kebele in d/kelemo, 76.2% of the respondents repo rted 

as their soi l fe rtility status is infertil e, in Kurar, Yemezegn and Enerata, 9 1.3%, 16.7 and35.3% 

of respondents respectively reported as their soil fertil ity decrease. Whereas in MI be rh an 

47.6% of respondents reported as their soil fertility is someho w fertil e. 

The higher the percentage, of households with inferti le so il and unsuitab le topography the 

more vulnerable they are and have less adaptive capac ity (Temesgen etal. ,2008).Accordingly, 
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with regard to this study AES I (Ku rar) and AES5(D/kelemo) have hi ghl y vu lnerable with 

91.3% and 76.2% of respondents reported as their land is infertile respective ly. Thus, these 

kebeles are more vulnerable to negative impact of climate change as compared to the rest 

agroecologies. 

Land form : Choke Mountain watershed has six di ffe rent agro eco logies which are endowed 

with enormous and amazi ng land features. '~hus, the study kebeles have d ifferent topography 

which is referred as determ ining fac tor and responsible for sensitivity of an area for im pacts of 

climate change. This is why the respondents were asked what the ir fa rm land' topograph y is. 

Table 13: Land form 

Kebele 

Knrar M /berhan Yemezegn Enerata D/ I{e lemo 

Land form 

NQ % NQ % NQ % NQ % NQ % X' 

Pla in y 2 8.7 18 85 .7 16 88.9 
, 

14.3 P- O.O J 

Hi ghl y 20 87 3 14.3 5.6 16 94 .1 4.8 00 

sloppy 
Hil lyand 4.3 5.6 5.9 17 8 1 
mountainous 
Total 23 100 2 1 100 18 100 17 100 2 1 100 

Signifi cant at 5% of level, sou rce: Own survey, 20 12 

As depicted on the above table, in Kurar 87% of sample respondents reported as most of their 

topography is hi ghl y steep slope whi ch facil itate so il erosion and highly exposed to land slide 

in MI berhan 85 .7% respo ndents and in Yemezegn 88.9% reported as their land is plai nl y, in 

Enerata the majority 94. 1 % of households, and in d/kelemo 66.3% of household respondents 

repo rted as their land is hill y and mountainous. AES I and AES5 are characte rized by 

re latively unfavorab le agroecological condition: li'agmented and steep s lopes, with the hi ghest 
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degradation rate combined with sha ll ow soi l wh ich is responsible for their high vul nerability 

to negative impact of climate change (Belay et aI. , 2013). Similarly, in thi s study Kurar 

(AES I) and AES5 (D/kelemo) which are characterized by rugged terrain and steep slopes 

were th e most vulnerab le kebeles. 

As it was observed through transact walk through Kurar Kebel e it is hi ghl y sloppy and 

subjected to so il erosion eas il y. As a result obta ined from FGD, in Kurar and Enerata, due to 

the steepness of their topography the soil is hi ghly eroded and thi s in turn responsible to low 

productivity. They also claimed as their topography is hi gh threat which leads to for the 

farme r's displacement to the other places. 

4.3.3. Indicator variables of Exposure 

IPCC (2001) defined Exposure as the, "degree of climate stress upon a particular unit of 

ana lys is; it may be rep resented as e ither long-term changes in c limate cond itions, or by 

changes in climate variab ility, includ in g the magni tud e and frequency of extreme events". 

Therefo re, in thi s sect ion, exposure is measured by the climate profiles, where, climate 

variability and natural disasters are major profiles. Regarding the climate variability the 

meteoro logical data of 30 years i.e. temperature and ra infall data were taken to assess the 

exposure of the study area. To assess the expos ure of the sample kebeles change in 

temperature and ra in fa ll condition of each Kebele was to be co ll ected but due to absence of 

these metrological data the researcher all owed to anal yze the ex posure by changes in climate 

variability, including the magnitude and ti'equency of ex treme events occurred in the study 

area . 
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I. Analysis of local Temperature and Rainfall change 

To analyze the temperature and rainfa ll data change of study area, meteorological data were 

obtained from National Meteorological service agency, despite the fact that there were 

incomplete and insufficient data at each kebele for analyze the change. For thi s reason th e 

researcher decided to take the data from woreda level. Even some Woredas lack 

meteorological data. In this case the researcher tried to extrapolate rainfall and temperature 

data for for D/kelemo and Enerata kebeles from nearby stations of D/markos. Hence, the trend 

analysis is computed from the year 1981-20 I 0 for each kebele on both temperature and 

rainfall. 

A. Analysis of Temperature change 

Climate change has become a rea l phenomenon , as it is evident from an increased world 

temperature, which is known as global warming. Global average temperature has increased by 

about 0.6DC over the past 100 yea rs, with a major wa rmin g upswing in the 1970s (lPCC, 

200 I). as illustrated on fi gure below, the temperature trend of D/kelemo, Yemezegn, Enerata 

and m/Berhan for the given years shows an increasing trend. On the other hand , average 

annual temperature in Kurar shows a decreasing trend by 0.70Dc. 
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Figure 6: Trend analysis of annual Temperature for sample kebeles (1981-2008) 
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B.Analysis of rainfall change 

As illustrates on the below figure, the total rainfall pattern for the year 1981-2008 shows an 

increasing trend in most of the sample kebeles. However in Yemezegn and Kurar, kebele 

(AES3 and AES 1) there exists a high increment of rainfall trend compared with the other 

kebeles, (agroecosysterns) 489.7mm and 343.1mm respectively. Though there is also an 

increment in rainfall pattern in those kebeles, trend of rainfall is low in Enerata and Dlkelemo 

AES4 and AESS) with total annual variation of 67.3 for Enerata and 29.5mm for D/kelemo. 

However, there is a decrement of total annual rainfall trend in Mlberhan kebele (-S2mm) for 

similar year. 
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Figure 7: Trend analysis of annual Rainfall for sample kebeles (1981-2008) 
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I. Occm'l'ences of Extreme events 

- Mlberhan 

- yemezegn 

- Kurar 

- enerata 

Dlkelemo 

Extreme events in climate change are the occurrence of extreme drought and extreme flood. 

Thus, they are the important variables used to assess the exposure of an area to climate change 

and variability. 

Table 14: Occm'l'ences of Flood 
Kebele 

Kurar M/berban Ycmezcgn Enerata Dlkelemo 

No % No % No % No % No % Total , 
X 

Yes 8 34.8 15 7 14 16 88.9 14 82 .4 17 8 1 70 P~OOIi 

No 13 56.5 5 23.8 2 11.1 3 17.6 3 14.3 26 

2 8.7 4.8 0 0 0 0 4.8 4 
don 't 
kno\'v 

Significant at 5% of level, source: own survey, 2012 

AS depicted on the above table, the majority (70%) of sample households in the study area 

reported as they experienced flood within 20/30 years. In Kurar 34.8% and in ml 
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berh an71 .4%; in Yemezegn,90%,in Enerata 82.4%; of sample respondents reported as th e 

ex perienced extreme flood within the last 20 and 30 years. 

Table 15: Occurrence of Dl"Ought 

Kebele 

Drought Kurar MI bcrhan Y Clllczcgn Elleruta D/ kc)cmo 

occurrenc 

e? 
NQ % NQ % NQ % NQ % NQ % Tota l 

Yes 23 100 19 90.5 17 94.4 16 94.1 21 100 96 

No 0 0 4.8 5.6 5.9 0 0 J 

don't 0 0 0 0 0 0 0 0 
knO\,v 

Total 23 100 21 100 18 100 17 100 21 100 100 

Not stati sticall y significant at 5% level of confidence (p=O.II). Source: Own survey, 20 12 

Regarding the occurrences of drought, the sample households were asked whether they 

ex peri ence drought occurrences within the last 20 and 30 yea rs or not. Accord ing to 

Temesgen et a I. , (2008), the hi gher the percentage of households, who ex per ienced c li mate 

ex tremes,the higher the vul nerability and vice versa. In kurar lOO% and in ml berhan 90.5%. 

in Yemezegn 94.4%, in Enerata 94. 1 % and in dl ke lemo a ll respondents repo rted as they 

experi enced extreme drou ght season within the last 20 year. Therefo re, li'om th is result one 

can understand that AES I (Kurar) and AES5 (DI ke lemo have high vulnerab ility and lesser 

ada pti ve capacity in compari son with the rest kebel es, and AES4( Enerata) seems relatively 

moderate. 
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4.4. Adaptation Strategies 

Adaptation to climate change and va riability is a response to climate change that seeks to 

reduce the vu lnerability of biologica l systems to climate change effects. There fore in this 

section d ifferent adaptation options of the farmers in the stud y area go ing to be assessed 

So il conservation: Can be improved inexpensively by implementing management strategies 

fo r areas prone to soil erosion. By examining land-use along with so il characteri stics and 

vegetative communities, improved land use planning and so il conservation strategies can be 

developed that not only im prove env ironmental quality, but also redu ce agricu lture in put . 

Soil conservation strategies: the survey data showed as the majority of (58%), 62%, and 

66% of sample households in the study area reported as they use strategies li ke plough along 

the co ntour, using so il and stone bund strategies to cope up with climatic and related impacts 

respect ive ly. When we see, thi s result at Kebe le leve l, in Kurar 34 .8% of sample households 

65% in M/berhan, in Yemezegn 77.8%, in Enerata, 94. 1 % and 7 1.4% in 01 kel emo plough 

their til I'm land a long the contour. Regarding so il bund , 30.4% of sample respo nd ents in 

Kurar, 66.7% in MI berhan; 83.3% in Yemezeg n; 76.5% in Enerata; 66.7% in 01 kelemo 

reported as they used soi l bund strategy to protect their land from erosio n. 

Stone bund is another strategy used to conserve soil resource in the study area . Accordingly, 

in Kurar, 95.7% and in ml berhan 28.6% of sample households, in Yemezegn 55.6%; in 

Enerata, 76.5%; in O/kelemo 7 1.4%, reported as they used stone bund strategy. As result li'om 

IC OG and Kli obtained shows, fa rm ers in Kurar used different strategies to protect their so il 

fro m bei ng eroded, among these, irr igati on and stone bund is the major and mostly used 
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method so by applying thi s method th ey conserve their so il from eros ion and other re lated 

prob lems. 

Planting trees: is the practice of planting and maintaining forested areas fo r the benefit and 

sustainability of future generations. It is the upkeep of the natural resources w ithin a forest 

that are beneficia l to both humans and the ecosystem. The survey result indicates, 45% of 

samp le respondents in Kurar, and 64.7% of sample households in M/berhan 57. 1 %,47.7% in 

D/kelemo reported as they plant trees. 

Water harvesting strategy: in the study area, about 83% of sample household do not use 

water harvesting strategy to adapt to climate change. However, th e re lative ly better water 

harvesting was undertaken in Yemezegn (83 .3%) and in MI berhan (85.7%). 

Generally, in the stud y area the adaptation strategy undertaken to combat adverse effect of 

climate and re lated problems were not sati sfactory. The FGD and KII results througho ut these 

kebeles revealed, as the most hindrance factor to undertake effective adaptation strategies 

were, financial and technologica l constra ints, lack of sk ill , lack of information. Besides, th ey 

also cla imed as the lack of well- deve loped institutions hindered the ir ada ptive capacity. 

Income diversification:about (50.5'%) of sample respondents in the study area reported as 

they do not have add itional source of income other than agricu lture, and their life rely on 

agriculture, wh ich is referred as the ir back bone of economy. 49.5% of them reported as th ey 

have extra source of income; meaning that thi s small percentage of sample respondents 

engage in different off- farm activiti es to cope up with climate change. The same is true in 

Kebele level, in Kurar (AESI) and in DI ke lemo (AES5) equa l percen tage of respondents 

reported as they have add itional source of income. In MI berh an 32%, in Yemezegn 29. 1% of 
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respondents and in Enerata 19% of sample respondents reported as they have add itional 

source of income other than agriculture. The rest percentage of all kebe le 's sample 

respondents had no additional source of income. 

The FGD and KII results throu ghout the Kebele revea led as fanners adopted various response 

measures to counterattack the impact and shocks of climate change and related hazard. Those 

are referred to as cop ing mechanisms. For instance male headed respondents most of the time 

se ll Kimba (loca ll y prepared woody materi al), migrating to other places for search of 

employment, selling of li vestock, bee keeping- (from which they ea rn ed bette r in come 

because it is very expensive), selling of forest products and etc . Female headed respondents 

by and large, se lling of forest products, Se lling of Areke ', ' Tej ' and ' te ll a'( loca l names'), 

se lling of fue l wood, sel ling of tea and etc. bes ides, they also exp la ined as red uction of 

consumption level at household level is also an important cop ing strategy. 

Using fast g rowing seeds: the survey result depicts, about 74% of sample kebeles' 

households use fast growing crops to cope up with the changing change. 65%, 76.2%, 72.2% 

and 19% of sample respondents in Kurar, MI berhan, Yemezegn and Enerata respectively 

used fast growin g seeds as an adaptation to errat ic rain fa ll and other re lated impact s of 

c limate change. As the result of FGD ancl KII in Kurar and D/ke lemo depicted , due to 

c limate change and variabili ty espec ia ll y drought and seasonal variability of rain from time to 

t ime th e farmers in these kebele were experienced freq uent drought seasons which are 

responsible for their food insecuri ty. 

f Areke, lelia and leg are locally prepared beer. 
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To overcome the shortage of food they explained as they use fast growing crops. likewise, In 

Yemezegn, MI berhan, and Enerata the result of FGD and KIT revealed as households in these 

kebeles used fast growing crops as an adaptation option to the climate impact, which is related 

to shortage of rain and highly variable g season. They added the major fast growing crops 

which grow at least within three months are potato, Barley and maize. 

Figure 8: Change in livelihood after undertaking of adaptation strategy 
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Effective implementation of the adaptation options to climate change is essential for 

sustainable development of one country, if not properly implement it might be mal adaptation 

to climate change, even facilitate the impact (Belay, 2011). That is why the respondents were 

asked whether the above exp lained strategies were improving their livelihood or not. As such, 

in Kurar 56% of respondents, in Mlberhan 76.2%, in Yemezegn 66.7%, in Enerata, 64.7% and 

in DI kelemo 49.7% of sample respondents reported as their livelihood was highly improved 

due to adaptation strategies they have ever used. 

As a result from FDG and KIT revealed, in Yemezegn and MI berhan the adaptation strategies 

they have used like planting trees, soil and water conservation strategies, changing crop 
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ca lendar and the like have vari ous significances to thei r li ve li hood. They reported as their 

productiv ity and income increase as a result of th is afford sending their children to schoo l, 

their soil moisture protected, du e to the effective adaptation strategies they have used, th ey 

added "generally we feel better now." 

4.5. Results of Vulnerablity Index 

In thi s study LV[- TPCe was used to measure the vulnerabi li ty status. The methodology places 

mu ltiple indicators under the broad umbrella of three factors which define vu lnerability­

exposure, adaptive capacity and sensit ivity. The assessment of vulnerab ili ty invo lves fo ur 

steps moving from indicators to pro fi les and ul t imately to the final vulnerab ility index. The 

data for the indicators were normali zed. Then, fo r each profile a value was obtained by 

combi ning the data for the ind icator under it. Ulti mately the LV I-IPCC sca led from - I (least 

vulnerable) to I (most vulnerable). 

Once the factor score (we ight of each indicator) was found and ind icators 01' each 

determ inants of vulnerabil ity we re normalized. The next step is ca lcul ating the vulnerabi lit y 

indices of each agro ecology by equation num ber four, assum ing that peo ple with hi gh 

adapti ve capac ity are less sensiti ve to damage from climatic change and va ri ability. 

The vulnerability index was ca lcul ated w ith assumpt ion of kebeles with the highest 

vulnerability indices attached with pos itive . is more vulnera ble and have less adaptive 

capacity. Whereas, the vulnerabi li ty index attached with negative is like ly to be less 

vulnerable and have high adaptive capacity. where an index value (-I to -0 .66) referred as less 

vulnerable,( -0.67to 0.22) as moderately vulnerable and ( 0.23- 1) as more vulnerable ( Hahhn et 

a\.,2008). 
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Consequently, DI kelemo and Kurar found to be high vulnerable kebeles and Enemta found 

with moderately vulnerable in relative terms. Whereas, Yemezegn and M! berhan were the 

least vulnerable kebeles with an index value of Yemezegn -0.72 and Mlberhans -0.66, Kurar, 

0.70; D/kelemo,0.76 and Enemta 0.18. 

FigUl"e 9: Indices of vulnerability 
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Source: Own computation,20!3 

As depicted on the above figure, the vulnerability indices of kebeles revealed high 

vulnerability ofDI kelemo (AES5) which is characterized by shallow soil, overgmzing-due to 

overstocking, deforestation) and AES I (Kurar) and modemtely vulnerable kebele (Enerata ( 

AES4). According to Belay et aI. , (2013), AESI is characterized by relatively unfavorable 

agroecological condition: rugged term in lower and more sporadic rainfall than other AES and 

extensive land degradation which are responsible for the negative impact of climate change 

and made the area more vulnerable. 
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While, agroecologies w hi ch are relatively less vulnerab le are, mid land agroecosystem 

(Yemezegn(AES3) and MI berhan(AES2) which are characterized by so il s havi ng 

considerable potentia lly suitabl e for mechanized agricu lture and have potential irrigat ion 

capacity wh ich leads to rapid increase in productivity and less vu lnerab ility to negative impact 

of climate change. As it is discussed in this stud y there are a lot of factor that determine the 

vu ln erabil ity level. 

The result depicts off- farm activities to diversify income, provision of agricultu ra l inp uts and 

technologies, access to cred it and sav ing, access to school , veterinary se rvice, util ization or 

irrigation system, topography, and socio-econom ic and institutions in genera l are the key 

determi ning factors of adapt ive capacity and vulnerability of fa rm ers in choke mountain 

watershed. Accordi ng to the s tudy, the hi gher vulnerability of DI ke lemo, Ku rar and Enerata 

could be att ribu ted to low econom ic status of households resu lted from multiple reasons, 

reduction of land ho lding among househo lds. 

Bes ides, in Kurar, due to absence of off~raf'm activities and all most all households depend 

only on agriculture, and frequent drought and erratic ra in fall a lso exacerbate its vu lnerabi lity. 

MI berhan and Yemezegn have re lat ively better infrast ru ctural and inst itutional provision and 

better economic capac ity (relative ly, fert il e soi l, hi gh TLU va lue and better productive) as a 

result are less vulnerable and have hi gh adapt ive capac ity to climate change and vari abi lity. 

Land and li vestock are basis of household 's li velihood in the stud y area, however, land on the 

other hand become scarce and land holding size of househo lds have been decl in ing due to 

increase of population. 
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When we see land hold ing size of house hold in the water shed , in d/ ke lemo 66.7% of 

households, in Enerata 82.4%, in Yemezegn 77.8%, in Kurar 87% and in M/ berhan 75% of 

sampled households possess land size less than average (I ha).Furthennore, produ cti vity of 

crop lands has been declining over time due to the conversion of crop lands in to euca lyptus 

tree in the hi gh la nd agro ecology (Enerata) .The mid land pla in areas such as M/berhan(AES2) 

and Yemezegn(AES3) have adva ntageous over the other Kebele, because of their plain and 

suitab le topography, the degree of so il e rosion and land sli de are al so re lati vely less and in 

tu rn thi s result leads to lesser vulnerab ili ty. 
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CHAPTER FIVE 

5. CONCLUSION AND RECOMMENDATION 

5.1. Conclusion 

The farm ing community of Choke Mountain watershed noticed that their area is getting 

warmer and drier due to increased frequency of drought and changes in the timing of rains. 

Their perception of households were inline with the Observed trends of temperature. Hail 

storm, flooding, frequent droughts and changing precipi tation patterns are among the major 

hazards related to climate change in the study area. 

This study attempts to analyze the vulnerab ility level of the households in Choke Mountain 

watershed in tive agroecologies using integrated assessment approach. In thi s stud y I PCC 

definition of vulnerability is adopted, which revealed vulnerability as a net resu lt of exposure, 

sensitivity and adapt ive capacity and indicators are also identitied for each determinant. Th is 

analysis underline the high sensitiv ity and vulnerab ility of fa rmers in D/ke lemo, Kurar and 

Enerata is main ly due to low ada pt ive capacity which is a result of lack of cred it and sav ing 

institutions, in accessib ilities of agri cultural inputs, absence of inti'astructure and insti tutions 

income diversificat ion and others exacerbate the vulnerabil ity of the area. AES 2( M/berhan) 

and AES3(Yemezegn) are less vulnerable kebeles with bette r adapt ive and better 

in frastructural and insti tut ional development in relati ve terms. 

By and large, the increase of exposure of study area to climate change and high sensitivity of 

the environment coupled with low adaptive capacity exacerbate the vu lnerability of AES I and 

AES5. 
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5.2. Recommendation 

Based on the finding of the study the following measures should be taken to counter attack the 

impacts of climate change and enhance the adaptive capac ity of the local people. Furthermore, 

the coping and adaptation strategies need additional effort e ither from the local farmers or 

from the governm ent. To thi s end, some poss ib ie ideas are recommended in thi s section. 

l" Creating awareness shou ld be done for the local communities by providing them reliable, 

up -to- date info rm ation, and e ffective training so as to improve the ir perception towards 

their environment. 

l" Better management of natural resources & conservation practices such as plan ti ng trees, 

water and soi l conservation strategies shou ld be implemented in order to im prove the 

adaptive capacity and lessen the exposure of the study area. 

l" T he government should focus on capacity bui ld in g of the community by prov iding, 

effective trainings, enhancing and supporting current cop ing and adaptation strategies,. 

l" Im proving infrastructural provis ion need to be undertaken to increase the accessibi lity of 

loca l communities to various services. 

l" Better provision of agricu ltural input technologies should be provided to the farmers so us 

to enhance agricultural productivity. 

l" The government should establ ish ing local meteorology stations, to better climate 

forecasting at grassroots level. 

l" Further investigations should be conducted which adeq uatel y address the issue of base line 

of cl imate change in the study area . 
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Appendix 1: Survey Questionnaires 

Addis Ababa University 

Institute of Development Studies 

Department of environment and development 

Dear respondents: You shou ld be confident that the datalinformation which you give me 

works only for this study and the development of the target community. 

Lastly, I thank you for yo ur cooperation 
Name of data collector __________ Date ______ Code _ __ _ 

AES: _______ Kebele ______ _ 

General information: 

r. Socioeconomic Characteristics: 

I. House Code 

2. Sex 1= Male 2= Fema le 

3. Age 1= 15-30 2= 3 1-65 3=>65 

4. Marital Status I =married 2= not marri ed 3= divorce 4=single 

5. Educational Status 1= illiterate 2= Capable of read ing and writing 

3= primary school 4= Secondary school 5= Higher education 

6. Livelihood source 1= crop production 2= livestock 3= Mixed agri. 3= 

governmentciv i Iservan t4=other,pleasespeci fy __________ _ 

7. Responsibi li ty in the community 1= member of the community 2= re li gious 

leader 3= coord inator of com munity deve lopment work 4= other, please 
spec ify _____________________ _ 

8. Size offamily 

Age Sex (in nil m ber) 

Ma le Female Tota l 

8.1 < 14 year 

8.2 15-65 years 

8.3 > 65 year 

II. Perception regarding climate change 

I. Is the current climate cond ition the same to that of befo re 30 years ago in your locality? 

I. Yes 2 . No 

2. How is the condit ion of the temperature of the day in the past 30 years? 
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I . In creas ing 2. Decreas ing 3.No change/constant 4. I don ' t know 5. Other, please 

specify __ 

3. What are the local indicato rs that show the variab il ity/change in temperature through time 

in your surrounding? 

I . Human and animals diseases that has not been seen before 

2. The emergence of new species of anima ls and plant in your local area 

3. Changes ofcioth ing style of the communities and shrinking of snow coverage 

4. Degradation/deterioration of rivers through time 

5. Change of animal and plants/crop type (for in stance cu ltivation of Teff and other 

crop types) 

6. Other, please specify ____ _ 

4. How is the condition of ra infall for the last 30 yea rs? And how do you comment? 

I. Increas ing 2.Decreas ing 3. No change 4. Change in the seasons of rainfa ll 5. 

Increase the frequency of drought 6. I don ' t know 7. Other, please specify __ _ 

5. What are the local indicators that show the variab il ity/change in rainfa ll throu gh time in 

yo ur su rrounding? 

I. Distinction of some plant species 

2. In creas ing the frequency of drolrght and floods 

3. Shorting crop growing time 

4. Degradation of so il and decreasing its productivity 

5. Ra ins come early and late ly from norma l 

6. Decreasing agriculture production 

7. Deterioration/decreasing of water amount 

8. Other, please specify ________ _ 

III. Adaptive capacity 

Wealth profile 
I. Do you have your own farm land I. Yes 2. No 

2. If your answer for quest ion I is yes, what is its size in hectare or (Timad)? 

I.I.Cuiti vated land -----------
I.2.Grass and woocl land, __________ _ 
I.3.homestead ____ ______ _ 

IA . Irrigated Land _________ _ 

3. Number of li ve stock 

Type of animal 
Ox 
Cow 
Sheep 
Goat 
Horse 
Mule 
Donkey 
Others 

Size ill number 
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Infrastructures 
I . What is your in fo rmation source? 

I. Rad io 2.Telev ision 3.Newspaper and 
Other, 

magaz ine 4.Agriculture experts 
5.Neighbors 6. please specify 

2. Is there any saving giving service institution/orga ni zat ion in your locality? I. Yes 2.No 
2. 1. If yo ur answer IS yes ' please specify the list of 

institutions/organi zations _____ ____ _ 
3. How fa r is the nearest savi ng serv ice institutions ti'om you r home? __ _ 
4. Is there any cred it service in your locality? I. Yes 2. No 

5. Are yo u using cred it service? I. Yes 2. No 
6. Is there any market access in your loca li ty? I. Yes 2. No 
7. If your answer is yes how long it takes to reach there (KM or Ho ur)? ____ ___ _ 

8. Is there any road connection to your neighbor and the nearby towns? I. Yes there are 
roads that connect a lways 2. Yes there are but somet imes they break the ir services 
3. No 

9. Is there any Veterinary Service station in yo ur loca lity? I. Yes 2. No 
10. Do you go to the Veterinary Service stat ion while yo ur animals are diseased? I.Yes 2.No 
II. Are there schools in your surround ing? I. Yes 2. No 

II . I. If yo ur all swer is yes how much fa r is it from yo ur home? ______ _ _ 

12. I there any electric power service in your local ity? I. Yes 2. No 
13. If your answer is yes, what is your source of the power? Please Specify __ _ 

14. Is there any water source in you r local ity/surro und ing? I. Yes 2. No 
15. If your answer is yes please fill the follow ing tab le. 

water Sou I'ce 

River 

Spri ng 

Borehole 

Pipeline 

Other 

Distance fl'o m 
home in Km 

Pu rposes 

Fo r ilTigation Fo r d rinlii ng 
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Modern agricultura l technologies 
16. Do you use modern fertili zer applications on your farm land? I. Yes 2. No 
17. Do you use improved seeds? I. Yes 2. No 
18. Do you use irrigation techno logies? I. Yes 2. No 
Social Capital: 
20. Is there a tradition of cooperation to carry out farming activities? 
2 1. Are there local (informal) institutions in your locality? I. Yes 
2l.1. lfyour answer is yes, please li st the name of these 

l. Yes 
2. No 

2. No 

organization ________ _____ _________ ____ _ _ 

22. How many days you become free of work per month and how many religious holydays 
per month? 

I V. Sensitivity 
23 . Do you practice crop rotation? I. Yes 2. No 
24. 1-1 ow is the status of your cultivated land ferti lity? 

I. Not fertile 2.Some-how fe rt ile 3.Fertile 4. Highl y fert ile 
25. How is the slope of your culti vated land? 

I. Plain 2.Highl y sloppy 4 
Hilly and Mounta inous S.Other please 

specify __________ _ ___ _ ________ _ 

VI. Exposure 
26. Have you ever experienced ex treme drought in your locality within 20 and 30 yea rs ago? 

I.Yes 2.No 
27. Have you experienced flood in your 10caJity within 20 and 30 years? 

I. Yes 2. No 

VI!. Adaptation Strategies 
28. What are the response measures taken and barri ers to adapt and protect the problems 
caused due to climate change/variabil ity in your loca lity? To be mark on the fo llowing 
strategies . 

Adapt ion strategies Strateg ies you use Hindrance to 
make (x) if YOLI lise implement 
it 

I. Means to keep soil ferti lity and 
its moistu re content 

• Plowing al ong the contour 

• Stone bund 

• Soil bund 

• Crop rotati on 

• Use of chemical fertil izer 

• Preparino and use of compost 
2. rorest " CSOUl'CC conservation 

. 

• F orestat; ons/plantation 

• Aforestation 

• Planti ng trees around the fa rm land 
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3. Livcstocl< and feed resource 

management 

• Cut and carry system 

• Rotat ional grazing methods 

• Expand the size of fodde r growing 
land 

• Prepare and produce fodder 
4. C rop production m3'HIgcrncnt 

und conservation 

• Changing cropping calendar 

• Application of fertili zer 

• Conservati on of water and protect 
soi l erosion 

• Irri gation 

• Use of improved seeds 

• Fast grow ing crop species -
• Water harvesting 

29. Expla in the problems that hi nder the implementation of the above li sted adaptati on 
strategies and give you suggestion to protect the problems. 

30. Do you feel that your li vel ihood is improved while you use the above li sted adaptat ion 
strategies? I. Yes 2. No 

Appendix 2: Guiding Questions for Focus Group Discussion 
Address. ____________ _ 

Date of di scussion ----------------

Time ______ _ 

1. In what economic activities do you engaged? 

2. What other opportunities do you have to support your li ve lihood? 

3. Identify hazards that threaten yo ur li ve lihood system? 

4. Is current cl imate condition similar with that of 30 yea rs ago? 

5. I I' not what are the changes observed? 

6. What kind of changes has observed your environment over the past 20 or 30years? 

9. What are the impacts of these changes on your livelihood system? 

A. Impacts on the factors of production 
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B. Impact on source of income 

C. Impact on soc ial system 

C. Impact on human hea lth 

8. What is the adaptation strategies you undertaken to overcome these chall enges? 

9. Do you think the adaptation strategies yo u undertake improve your livelihood? If yes 

explai n how it improved? 

10. What are the constra ints to adopt these new strategies? 

II. Do yo u think your way of li fe and styles have made you more vu lnerable to the effects of 
climate change? How? 

12. What is your opinion about development interventions undertaken in your area by 
government bod ies concerning climate change? 

Appendix 3: Guideline Questions for key informants 
I. How long have you been here? 
2. How do you characterize the weather of thi s area in terms of its tem peratu re and rain fa ll ? 
3. Have you observed any change in temperatu re and rainfall 
4. If you perceive the changes what are the loca l ind icators? What is the majur impacts climate 

change in your loca l ity? Explain 
5. What are climatic hazards have you experienced 0 1' have you heard li'om your father and 

grandparents? 
6. Do you undeltake any adaptation measures to come up with the cli mate hazards? Explain thi s 

adaptat ion options 

4. How did government bodies and NGO's respond to reduce the impact of climate change in 
yo ur loca l ity? 

5. What activ ities have been done in the follow ing areas? 

A) Infrastructura l deve lopment 

B) Institutional set up 

C) Environmenta l protection activ ities 

6. What are the opt ions that the commun ities have to red uce the vu lnerability to the effect of 
cl imate change? 

Append ix 4: Vulnerability indicators and expected relation with respect to vul nerability 
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. vul _ .:- .. ~"'''Y.''~'' of . Unit of , " ""u ,,,' 

. " selected for analysis measurement . relationship indicator 
. and C''', 

Adapt ive capacity Wealth -Number of livestock Percentage The higher the percentage 
-Land size of total HH with asset 
-Non-agricu Itural ownership and access to 
income - the income source the 
Saving at hh leve l lesser the vu lnerability 

Technology ·1, "5' "I., "' The higher the percentage 
technol ogy of tolal hh ,who have 
-Fert ili zer supply access agr icultural 
-Improved seeds technologies the lesser 

vulnerability 

Infrastructures .A II . . roads The higher the percentage 
and institutions -Health service of hh, who arc using these 

·Ful l cycle school infrastructure and have 
-Veterinary services access of the lesser the 
-Access to market vulnerabi lity 
-Electricity provision 
-Saving and credi t 
institutions 
-Radio owner ship 
-Access to Water 

Sensiti vity Biophysical -soil fertili ty Percentage The hi gher the 
condition of -Slope of their farm land percentage of hh. with 
plot of land infertil e so il and 

unsuitable topography of 
land the more the 
vu lnerability 

Expos ure '0' in -Change in temperature 
climate -Change in ra in fa ll The higher the percentage 

-Occurrences of drought of hh, who experienced 
-Occurrences of fl ood Percentage climate extremes the 

higher Ihe vulnerability 
they have 

Source: Temesgen et aI., 2008 

Appendix 6: Normalized va lues ofvulnenrbility ind icator variables 
Tablet. Norma lized values or wea lth ind icators 

Indicators Kebele 

I(u ra r M/berhan YClllczegn Enen'lta D/ I{clcmo 

TLU 0.064 0.1293 0.129 0.097 0.012 

Land size 0.016 0. 172 0.057 0.016 0.036 
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Saving 

Extra 
source 

0. 14 

income 0 

Source: Own calculat ion, 201 3 

0.08 0. 15 

0.32 0.2 

Tn l> lc2. Normalized vnluc of technology ind icator 

Indicators Kebele 

Kurar M/bel'han Yemczcgn 

Insecticides 0. 1 0.23 0. 12 

ferlil izer 0. 12 0.45 0.2 

improved 0.02 0.2 1 0.32 
seed 

Irrigated -0.98 3 -0.8 
land 

Source: Own calculat ion, 20 13 

0. 1 

0.043 

Encrata 

0.045 

0. 1 

0.089 

0.9 

Table3. Normalized va lue of infrastt"ucture ami institution indicator 

Indicato rs Kebel. 

Ku rar M/bcdJan Ycmczegn Enerat ~' 

Market access 0. 11 1 0.388 0.33 0.222 

Veteri nary 0.02 0.048 0. 13 0.14 
service 

Access 10 0.029 0.046 0.1 44 0.096 
school 

Access to 0.285 0. 183 0.28 0.285 
sav ing & credit 

Health 0. 163 0.1 32 0.132 0 

Weather roads 0. 14 0.04 0.22 0.2 

Access to 0.09 0. 1 0 0 
Electricity 

Source: Own calculation, 20 J 2 

TlIblc4: Normalized value of social pl"O liIc 

Ill dicntors Kebelcs 
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0. 12 

0. 13 

D/kelemo 

0. 15 

0.16 

0.25 

0.65 

D/kelemo 

0.33 

0.02 

0.244 

0.346 

0.183 

0.23 

0 



«ural' M/ bcrhan Ycm czcgn ["cratn D/ kclclllo 

Trad ition of working together 0.06 0.32 0.16 0.14 0.23 

Non- working days 0.23 1.6 1 0.23 0.923 0.56 

Member o f eq ub and Ed ir 0. 1 0.048 0. 12 0. 13 0. 16 

Source: Own calculation, 20 13 

TableS: No.·malizcd value of community profile 

Indicators Kebeles 

Kural' M/ bcrhan Ycmezcgn Encrata D/ kclcmo 

Access to 0.08 0. 143 0.23 0. 1 0.2 
health center 

Access to 0.08 0.4 0.1 0.1 0.2 1 
agricultural 
extension 

Radio 0.1 0.12 0.1 2 0.06 0.16 
ownersh ip 

Dependency 0.6 0.88 1.2 0.5 0.31 
ratio 

Source: Own calculation, 2013 

"rable 6: No nnalizcd value of ecosystem profile 

Indica tors Kel:iel e 

Kural" M/bcrhall Yemezegn Encrata D/kelerno 

Slope of the 0.087 0.7 14 0.944 0.05 0.143 
la1ld 

fertili zed land 0. 12 0. 1 0.1 67 0.05 0.06 

Increased 0.002 0.5 0.21 0.04 0.1 
producti vity 

crop rotation 0.005 0.022 0.2 1 0.\3 0.05 

Source: Own calculation, 20 13 

Table?: N ormalized va lues ofclil11ale profile 
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Indicator Kebele 

Kurar M/ bcrhan Yemezcgn Ellcr-ata D/kclcmo 

Mean annual RF 0.2 0.6 0.43 0.77 0.45 

0 1.2 0 .5 0.5 0.5 Mean annual T 0.5 

Frequent Drought 0.9 0.94 0.94 

Frequent Flooding 0.08 0.42 0.6 0.64 0.619 

Source: Own calculation, 20 13 

Appendix 7: Conversion factor used to estimate tropical livestock unit 

Anima l category TLV Anima l categol'Y TLV 

Cow and Ox 1.00 Horse 1.10 

Calf 0.25 Chicken 0.0 13 

Heiters 0.75 Sheep/goat( o ld) 0 . 13 

Donkey 0.7 Shecp/goat(young) 0.06 

Source: Stork et aI. , 1991 
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Appendix 8: Sample Photos 
KlJ with religious 1eader, in Dlkclemo KlI with agricultural experts. and model farmers, in Ycmezegn 

Traditional bee keeping,- in 111 herhan 

Selling 'Kinba'-, in DlkeJcmo 

FGD with female headed, in Kurac KlI with Agri. office head in Dejen woreda 
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