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Abstract
Climate change and variability is one of the grstatdhallenges facing the Ethiopian agrarians.

Climate change has a drastic impact on agricultougbut, with total crop Failure and massive
livestock deaths. The aim of this study is to assegaptation to climate change in the local
livelihood of Laeley Machew Woreda Seglamen keb&le study was conducted in one rural
kebeles. And also the main argument of the resemr@mall farmer holder indigenous and
introduced climate change adaptation strategiemifgiance of the study is to document local
climate change and adaptation practices of farnterspntribute a comprehensive and in depth
understanding of rural community livelihoods in tremework of climate change, serve as input
to the strategy of assuring food security and suside resource management and some research
gaps. The study attempts to solve negative impaictdimate change in general, vulnerable
community in particular. The general findings oé tstudy shows that the climate of the study
area has variability and in turn this climate chaagd variability has impact on the study area
livelihood sources like: crop production, croppipattern, availability of long cycle crops, and
availability of livestock feed, loss of livestockdh availability of ground and surface water
source were the major ones. To minimize the impa€tslimate change and variability the
farmers of the study area had use different loodliatroduced types of adaptation mechanisms,
Like; selling labor, food aid, selling livestock camther assets, early maturing crop varieties,
water and soil conservation, rehabilitation of gdland mountain were long term adaptation
practices applied by farmers and woreda office gsfcallture. Even if it has some gaps in the
process of implementation such as lack of inforamatand knowledge in implementing
introducing practice, lack of targeting problemattdress to the vulnerable community etc.

Keywords: Climate change/variability, Adaptation system, Vulnerability, Perception



CHAPTER ONE

1. Introduction
1.1 Background
Climate change and variability are long term enwinental issues that pretense serious threats to
vulnerable and impoverished agro pastoral comnesitiorldwide (FAO 2009). Global climate
change encouraged by increased green house gasoattwould be extensively accepted by the
international community (IPCC, 2007). Scientist evgng the global climate show collective
picture of changing climate and warming world. Twerld is currently experiencing average
high temperatures and low precipitation, frequertudhts and scarcity of both ground and
surface water. Developing countries are dependsfed agricultural production, on low-input
and their low adaptive capacity, due to this presdtl to high damaging effects of global climate
change. Due to the erratic rainfall and high oa@nee of droughts which form crop production
not adequate, the greater part of third world coestrural population depends on livestock
production for their livelihoods. Climate varialbyliand change is highly vulnerable to livestock
sector according to (AEASS, 2012).
According to the 2006 Stern Review, third worlduotries are not only likely to have the least
capacity to adapt to these changes due to povettylso geographically vulnerable, located
where climate change is damaging impacts.
Climate change is feasible to be the most seveleireloping countries, ultra poor, located in
tropical and sub tropical region or in semi degerte with disadvantaged economy which are
predominantly vulnerable to uneven weather patedhrising temperature (Joachim, 2008).
Africa is previously vulnerable continent of clirrathange sever and is highly exposed to the

impacts of climate change. Many areas in Africaragognized as having climate that is among

1



the most variable in the world on seasonal andddime scales. Also Africa dry lands are
described by low and erratic precipitation, highmperature and high rates of vapor-
transpiration. The rural poor excessively bear Hueden impacts of climate change and
variability, for example, variability in rain fakhmount, pattern and temperature variation and
other extreme weather events such as drought, éarfloods, storms, ecosystem degradation,
epidemic and disagreement which has previously lregtay with the disastrous condition of
the poor (Getachew,2010).

Several adequate facts show that, the average rismperature in Africa and global is more
rapidly rise in Africa than the world and expected keep on to the future (Hulme.2000).
Frequent floods, droughts and changing in margaggicultural systems are already negative
consequences of climate change in Africa (Collieale 2008). Agriculture is the most important
sector mainly in Sub-Saharan Africa (SSA). Accogd{dandjiet. et al .2006) 40%, GDPs of the
region contributes by its employs more than 60%abive labor population and also the negative
impacts of climate change on agriculture in SSAli&edy to be highly important.

In several climate analyses, the East African negsoconsidered that it will be drier, through
decrease in the length of the growing season. fiicad Ethiopia is one of from the symbols to
the vulnerability to climate change in with leaapacity to respond (Thornton et al, 2006).
Ethiopia is characterize by undulating geographiicehtion, topography and heavily dependent
on rain-fed agriculture, under-development of wagsiources, high population growth rate, low
economic development level, inadequate road infragire in drought prone areas, weak
institutions in combination with low adaptive cajpcas a result Ethiopia is one of from the

most vulnerable east African country to the advef&ects of climate change (NAPA, 2007).



Ethiopia is highly vulnerable to drought whichtlee most important climate related natural
hazard impacting the country from time to time. bt occurs anywhere in the world but it is
damages are not as severe as in Africa in genedahaEthiopia in particular. Flood is additional
climate related hazards that affect Ethiopia. Té&son why Ethiopia is vulnerable to climate
change is, because of its greater reliance on ®irs@nsitive economic sector like subsistence
crop cultivation and livestock production. Studynational climate trend from the 1960s shows
temperature in Ethiopia have enlarged by 0.5-1d@atecentigrade and it is predicted to increase
by 0.9-1.1 degree centigrade in 2030, 1.7-2.1 degentigrade by 2050 and 2.7-3.4 degree

centigrade by 2080 over compared to the 1961-198®a(NMA.2007).

(World Bank 2008) provide that Poverty in Ethiosaa constant problem and about two-thirds
of its 72 million people live on less than $2 a d&pnsequently, Ethiopia is one of the most
food-insecure countries in the world, a situatiompounded by droughts and famine that cycle
in and out.

Basically, there are two factors that directly odirectly influence climate change in Ethiopia:
natural and anthropogenic factors. For that rea&bmppia’s climate is highly influenced by
general atmospheric and oceanic factor that afteetsveather system and the time of beginning
and strength of rain (Bekele, 1997).

Climate change causes a massive challenge to kElagmvernment and also its people. It has
faced with increasingly erratic rains, and somesirtitee complete failure of seasonal rains —
problem linked to climate change. Accordingly, ioiis of Ethiopians often face harsh food
scarcity (Kaur , 2013).

Broad area of Ethiopian history is interrupted affiected by drought and famine, covering

country hundreds of thousands of square kilometaasd millions of households,



(MCKeej.2008). Largely the eastern and northerrispaf the country are the most vulnerable
and have the highest food insecurity.

The degree of climate change effect varies froniore¢p region with the ability of different
societal and environmental system to adapt changaisannes GebreMichael (2010) sharing
idea, climate variability needs flexibility in res@es use (grasping opportunity and coping with

shortages) also high degrees of adaptability teatgully change situation.

1.2. Statement of problem

Climate change is a key emerging danger to the kel livelihood of the rural poor in Ethiopia.

Since dominate livelihood in agriculture the coynkras historically been affect by climate

variability and related drought and social, ecormand environmental costs of extreme climate
incident have always been immense. Similarly, tlreent climate change and variability largely

weaken the economic and social development of cesris massive (World Bank, et al 2009).

Many study point to the increased frequency ofralegjical drought, unseasoned flood, human
and livestock disease in many parts of rural EtlaioRecent drought event, flush flood and
disease ought break in the northern part of Ethigpe in sensitive conditions of how food and
water scarcity and rural livelihood approach aik lsirgely dependent on the climate system
also vulnerable to its seasonal variability as veslllong term change. A high dependence on
natural resource and climate sensitive livelihoodpted with the existence of out of control
poverty and natural variable weather pattern phtdpia in an extremely vulnerable position. It
is expected that the country will come across irhpéclimate variability in the form of drought,
floods, strong wind and heat waves, frost, pesth disease affecting livelihood and health of

the people and the natural ecological system (NRDY7).



The country’s major economic sectors such as dturey forestry, and energy as well as natural
resource like water and range resource, biodiyeas# vulnerable to current climate variability
and will be affected even more by future climatargfe. The impact range from repeated
drought and loss of biodiversity, declining wateange resources and soil nutrient to

catastrophic floods and declining animal and foomtipction according (NMA, 2007).

The majority of the region and people all over ¢bentry are living through a period of rapid in
addition to spectacular change in ecological amdl lase pattern the pace of change in the
patterns of climate and different form of enviroma hazards in the country of exceeds the
capacity of local institution to adapt to or mitigahe effect of such change. On the other hand ,
the negative impacts associated with climate véityaland change are also compounded by non
climatic stressors , such as depleting naturabue®, poverty, logistical and institutional

capacity etc which increases vulnerability makkebachew, 2011)

Current climate change is already impressive aelaigallenge to Ethiopia by affecting food
security, water and energy supply, poverty reducaod sustainable development efforts, as

well as by causing natural resource degradatiomanaral disasters (Abebe, 2007).

Repeated and extended droughts have maintainicesomillions of people contributed to the
death of much life and destroyed crops. Curreriihiopia has supplied main concern for
environment. The main environmental harms of theintty are climate change, land
degradation, soil erosion, deforestation, loss iofligersity, desertification, repeated drought,
flood and water also air pollution. Most part ohipia is dry, sub-humid, semi-arid, and arid,

there for it is lying on front of desertificatiom@drought (NAPA, 2007).



Still with the challenges, Ethiopia looks forward take advantage of its current economic
growth by becoming more resilient to the impactslohate change through the development of
community based adaptation strategies. The goverhmen-governmental organizations and
households made an effort to adapt a variety oingpmechanisms. In the farming areas, large
numbers are shifting to more drought tolerant crapd varieties, improved adaptation practices
to protect land degradation and climate varietyahdg The manifestation of climate change,
such as ongoing resource decreasing or pastureti@dudrought, flood, wind storm, wide

spreading of animal disaster and conflict over uhikzation of natural resource wants to start

adaptation practices or integrated developmentrarngHassan Yusuf, 2011).

In Ethiopia the most degraded region is Tigray Whiocated in the Northern Ethiopia.
Regardless of this, a number of encouraging chahges documented, like different soil/water
conservation, water recharging, and water harvgstiructures have been constructed in Tigray.
The overall activity is moving from soil/water camgation to water harvesting, in addition to
other natural resources management (Kifle, 2012).

In the study area Laelay MachewWoreda (districhwsemi-arid agro-ecology, known by
recurrent drought, flood and food insecurity proide Many people live in conditions of
constant famine with a low average calorie supplyerefore, this study is proposed with an
intention of understanding the vulnerability andhgi@tion strategies to climate change among

the small farming holder households.

1.3. Objective of the study
The overall aim of this study is to assess the emalbility and adaptation strategies of small
farming holder households to climate change ancbéity.

The specific objectives are:



l. To identify the community problem of miseand priorities;

[I. To understand community perception amate change;

[ll. To assess impact of climate change aedlhazards on local people;
IV. To investigate the cause of vulnerabpiti climate change;

V. Identify adaptation strategies of thedlbcommunity to climate change.

1.4. Research questions
In order to achieve the above objectives this statlgmpt to answer the following research

guestions:

I.  What are the community problem of needs and pi&sft

II. What are the local perceptions of community on aterchange?

lll. What are the impacts of climate change inducedrdazan local people?

IV. What are the main cases that intensify local pésplénerability to climate change?

V. What types of adaptation measures are employedioyntinity?

1.5. Significance of the study

This study is important; to document local climeal@nge and adaptation practices of farmers. In
other words this research is expected to contributemprehensive and in depth understanding
of rural community livelihoods in the framework dfmate change. Accordingly this may serve
as input to the strategy of assuring food secuantg sustainable resource management in arid

and semi-arid areas of Ethiopia and some reseagh g

1.6. Delimitation of the study
The study confined to two villages of Seglamen Kel@elay MachewWoreda. And this study
emphasized on assessing local adaptation to clictfedage of the community. Therefore the
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researcher preferred to delimit the scope of theysbnly to two small village of Seglamen
Kebele. But the study has much implication to seihiareas of small farming household so,

vulnerability to risk and resilience of climate dge.

1.7. Limitation of the study

One of the fundamental challenges is how to diffeage the impact of climate change from
other socio-economic and political factors as ctama put in the whole compel. Secondly due to
the influence of safety net programs in the studyaaand high dependency syndrome the
reliability of the information from the communityight be based on the high expectation of
support. However, the researcher has designedefiffestrategies’ from making clarity of the

objective of the study, using different triangubatimethods to minimize the gaps.

1.8. Organization of the thesis

This study is organized in to five chapters. Chaptee includes background, statement of the
problem, objectives, research questions, and signife of the study, delimitation and
limitations. Chapter two mainly concern with revi@ivsome relevant literature. Chapter three
presents profile of the study area and methodthfoanalysis. Chapter four explains the finding
of the study in line with research objective. Fip&hapter five concludes the ideas discussed in
preceding chapters and forward the possible recordat®n for policy implication as well as

for the implementers of the intervention.



CHAPTER TWO

2. Review of Related Literature

A number of studies were conducted in differentgaof the world regarding climate change
and variability, adaptation to climate change, ldwalihood and adaptation strategies, and some
other climate induced hazards which have beentaftgthe lives and livelihood of many people
across the world in general and developing coummtrgarticular. Particularly, those previously
conducted studies become very helpful for the mebea to consecontalize various
methodologies used at different periods and diffepaces that showed varied results and also

to observe the conceptual gapes that needed.to fill

2.1. Climate change terminologies

The following terminologies are constantly use in the analysis of this study;

» Climate change:refers to shifts in the mean state of the climaten its variability,
persisting for an extended period (decades or ijnge

» Climate variability : refers to variations in the mean state of clinateall temporal and
spatial scales away from that of individual weatnnts.

» Vulnerability: is a function of exposure to climate situatione tilegree to which a
system is powerless to cope with adverse effeclimiate change.

» Sensitivity: is a degree to which a system is affected, eitldeersely or beneficially by
climate related stimuli.

> Resilience resilience is the amount of change a systemucaergo without changing

state.



» Adaptation: are actions taken to help communities and ecosgsteatderate, cope with,
or take advantage of actual or expected changesnate conditions.

Definitions are based on USAID August 2007.

2.2. Concept of climate change

Worldwide, climate change is the main challenge tbé twenty-first century. Rising
temperatures, changes in seasonality and amouatrndéll, rising sea levels and the associated
physical impacts of climate change make threatadwersely affect the happiness of human
beings across the globe. Poverty, poor infrastrecamd governance institutions, and too much
reliance on primary sectors of production rendenc&fthe most vulnerable continent. Climate
change, as defined by the IPCC, is a change isttte of the climate that can be recognized by
changes in the mean and/or the variability of géobgings and that persists for an extended
period, typically decades or longer. It refers hy ahange in climate over time, whether due to
natural variability or as a result of human acyiiPCC Forth Assessment Report, 2007). Based
on IPCC, Africa is expected to have an increas®-8f0 of arid and semi-Arid land due to

climate change.

2.3. Causes and evidences of climate change

At this time fossil fuel combustion and deforesiatare major Climate change motivated, as a
result suitable threat to lives and livelihoodseerch part of the world (Ackerma009. The
role of human activity; In its recently releaseduffb Assessment Report, the Intergovernmental
Panel on Climate Change (IPCC), concluded that tiverpast 250 years have warmed our
planet is more than 90 percent a large probahititpugh human activities. The industrial
activities in the developed nations caused risatmospheric carbon dioxide levels from 280

parts per million to 379 parts per million in tleest 150 years. In addition the Panel generalized
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that more than 90% alternative human created GH@& s carbon dioxide, methane and
nitrous oxide have caused much of the observe@aserin Earth's temperatures over the past 50
years. Scientists who support the global warmind elimate change usually incorporate the
challenges to develop a better suggestion to méa ¢he environmental data. Beside the
disbeliever, IPCC and other scientists who supparhan induced climate change are nearby
different evidence. Calvin, (2008 cited Nigus G.med2011), contribute to the idea of human
bring climate change; because our planet to rutuidiance and now we have come in to a time
of consequences. The scientific evidence is clglbal climate change caused by human

activities is happening currently; also it is ireseng risk to society.

2.4. Local Perceptions of Climate change

Developing countries are depends on natural resoparticularly the poorest people are
vulnerable to climate variability and change (Mortd007). So now we need to realize how
people experience and take action to such varialiti manage climate change adaptation
strategies. Rural societies already have in depibwledge of local climate variability and
change as part of their traditional ecological klemge (TEK), i.e., their knowledge, acquired
and transferred through generations (Berkes et245, 2000). According to (Byg and Salick
2009, Vignola et al. 2010) local perceptions inthsao the system local people explanation and
concept interpret.

Even though climate change may bring condition®hdyprevious experience, local knowledge
and perceptions remain the establishment for acsl leeply. Climate deal with temperature and
rainfall, i.e. amount, annual distribution, standaend dates are indicators of local perception,
through majority of studies (Deressa, 2009 et shéii et al. 2010). Perceptions of climate

change, not considering of whether these are dooretot, are already causing some farmers to
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change their agricultural practices and have ingmtrconsequences for their livelihoods. Other
studies have similarly shown that farmer percegtiohclimate change are an important factor

driving the adoption of different livelihoods siegtes and adaptation measures.

2.5. Impacts of climate change in Ethiopia

Developing countries particularly the rural pooramg of whom are already food insecure, are
expected to familiarity the most severe effect<C@P2007) as well as in greatest require of
adaptation strategies and increase assistanceéovath changing weather patterns (Keane et al.

2009).

Developing countries are strong economic dependentnatural resources and rain-fed
agriculture, there for climate change and varigpidire among the most important challenges.
Different farms act in response differently to i@ variability and climate change. At farm
level, some factors, like farm concentration, sipel land use, can give some suggestion of the
capacity to adapt. On the other hand, in differ@gions the impact of these factors may be

different and for that reason difficult to genezel(Reidsma et al., 2009).

Several factors supply and compound the impactzredent climate variability in Ethiopia and
will have negative effects on the country’s ability cope with climate change. These include
poverty, illiteracy and lack of skills, weak institons, limited infrastructure, lack of technology
and information, low levels of primary educatiorddrealth care, poor access to resources, low
management capabilities and armed conflicts. Defat®n, increases in population,
desertification and land degradation are someah fthe overexploitation land resources create

additional threats (UNDP 2006).
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Economic impact of climate change

According to IFPRI (2009), agriculture is extremelylnerable to climate change. Higher
temperatures finally decrease yields of desirablgps while encouraging weed and pest
proliferation. Changes in precipitation patternsréase the likelihood of short run crop failures
and long run production declines. The overall inipaaf climate change on agriculture are
expected to be negative.

Ethiopia’s half the GDP, depends on agriculturepiiegd employment chance to the foreign
exchange earnings (MoFED, 2006). Regardless dfigis contribution to the overall economy,
this sector is affected by many factors, of whitimate related disasters such as drought and

flood so, often causing famine, are the major desnesgen, 2007).

Social impact

In addition, climate change can bring a challength Wt health threats that put pressure on
quality of life and on health expenditures (Emeksaminew, 2013). Infectious diseases may
become more prevalent as their reach increasessaasbnality expands; the frequency and
intensity of heat waves and natural hazards suchiagyhts, floods, and cyclones may increase,
causing adverse health effects; and levels ofdiufion may increase. A key factor in reducing
future risks in developing countries is the stréeging of public health systems, including
monitoring and surveillance, public health infrasture, and the development of effective
adaptation measures (Burton, et al 2006). Accortbniipe World Health Organization, 68% of
Ethiopians are already living in areas at risk frovalaria, where transmission is unstable and
characterized by large scale epidemics. Climatagh@auses displacement of people in several
ways, the most obvious--and dramatic--being throtlgh increased number and severity of

weather-related disasters which destroy homes abitats causing people to seek shelter or
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livelihoods elsewhere. Effects of climate changehsas desertification and rising sea levels
gradually erode livelihood and force communitiesattandon traditional homelands for more

accommodating environments according IPCC.

Environmental impacts

Changes in plant flowering dates and bird migratiand distributions have already been widely
recorded accordingly changes in natural ecosyssmsamong the first observable impacts of
climate change. Natural ecosystems are greatlytedap specific climatic conditions in specific
localities (Burton, et al 2006). Climate changexpected to have significant impacts on water
supplies, creating or exacerbating chronic shostaged on water quality. There is already
widespread acceleration of glacial retreat and amyrareas stream flow is shifting from spring
to winter peaks. If the problem is continued, thelsdts could affect the availability of water for
agriculture and other useByrton et al. 2006 The impact of climate change on the hydrological
cycle has been extensively modeled, and variousilpesscenarios identified relating to changes
in the spatial and temporal distribution of watesaurces and seasonal availability in a given
locality. The impact of climate change on waterrseuhrough warming accelerates the rate of
surface drying, leaving less water moving in neafexe layers of soil. In addition less soil
moisture leads to reduced downward movement of matdess replenishment of groundwater

supplies (Nearing et al 2005).

2.6. Climate change and agriculture

The variability of seasonal temperature, precitatind the sub-seasonal statistics of these and
other climate variables play a key role in the gyand quantity of agricultural output since
agriculture characterizes one of the largest padther needy productive sectors according to
Oram (1989). In addition to that, it is also thegkst consumer of water resources due to the
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extensive surface that crops utilize during theivelopment. The possessions of climate change
on agricultural give way differ by region and bypgr Probable impacts of climate change on
agriculture are broad and not completely understBadjardless of the potential challenges such
as increased disease pressure and more frequanteu®e of extreme climate events, climate

change may also bring opportunities for the intaddun of new crops and increased yields.

Climate change tended to have adverse impacts \@sttick production, e.g. low milk
production due to both declining forage quality amteased temperature. There is evidence that
intensively managed livestock systems are potéyntrabre adaptable to climate change than
crop systems because they are better able to tmaptreme events. Some studies of mid to high
latitude grasslands found higher productivity uncanate change (IPCC, 1996). Direct impacts
of climate change on agriculture, delayed farmipgrations, in order to maintain productivity,
and in some cases the optimum type of farming rhayge. Indirect may be through impacts of
warming or drought on the resistance of crops tciig diseases and through the increased

pathogen city of organisms by mutation induced myirenmental stress.

2.7. Trends of climate change in Ethiopia

Rainfall patterns are highly complex due to thaadtopography of the country: the seasonality,
duration, and regularity of rainfall vary by bothatitude and longitude (CGIAR, 2012).
According to (Conway et al., 2004; IPCC, 2007b) sastudies indicated that since the 1970s,

warming has occurred across much of Ethiopia,variable rate.

There are a number of ways extreme climate evestisbe defined, such as extreme daily
temperatures, extreme daily rainfall amounts, langgas experiencing unusually warm monthly

temperatures, or even storm events such as huesc&xtreme events can also be defined by the
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impact an event has on society. That impact maypluav excessive loss of life, excessive
economic or monetary losses, or both. Increaseseasonal mean temperatures have been
observed across Ethiopia over past 50 years, anlenigth of the growing season has reduced by
~15% in the region. For the past four decadesattegage annual temperature in Ethiopia has
been increasing by 0.37°C every ten years, whichlightly lower than the average global
temperature rising. During the second half of t880s the time of majority temperature rise
observed (EEA, 2008). And also temperature risadge distinct in the dry and hot spots of the
country, which are located in the northern, norshexa, and eastern parts of the country. The
lowland areas are the most affected, as these aredargely dry and exposed to flooding during
extreme precipitation in the highlands. Extremenalic and weather conditions have become
increasingly common and costly in Ethiopia in thstlfew decades. The geographic coverage,
intensity, and frequency of drought increased regerbesertification in the lowlands of
Ethiopia is also expanding due to the country’satmn in the Sahara desert influence area.
Over-flooding due to periodic and unprecedented-pvecipitation in the Ethiopian highlands is
damaging the human as well as physical capitaheflbwlanders. The socio-economic and

stability impacts of unprecedented flooding wilhtiaue in the future.

2.8. Causes of vulnerability to climate change intBiopia

Vulnerability: system of exposed, its sensitivity and its ad&pt@pacity to climate change and
variation (IPCC 2007b). This can either be quatititdy measured or qualitatively
characterized. These dimensions or measures cdefiped as follows:

* Exposure is a measure of the magnitude and eXtent spatial and temporal scales) of

exposure to climate change impacts.
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* Sensitivity is a measure how a system is likelygspond when exposed to a climate-induced
stress.

» Adaptive capacity is a measure of the potendhllity, or opportunities available to decrease
exposure or sensitivity of a system to a climatkioed stress (i.e., adapt). These definitions are
informed by Metzger (2005).

Small-scale farmers and pastoralists in Ethiop& l&ely to bear the burden of the negative
impacts of climate change in the region, which wiltlude increased poverty, water scarcity,
and food insecurity, according to a new Oxfam Imiional report released today. Definitions of
vulnerability is cannot review them all but for ansmary of definitions and approaches to
vulnerability the reader is directed to Adger (1p9Broadly speaking, the vulnerability of a
system, population or individual to a threat redate its capacity to be harmed by that threat.
Social scientists and climate scientists often mddderent things when they use the term
“vulnerability”. Whereas social scientists tendview vulnerability as representing the position
of socio-economic factors those hinder people’siceap to cope with pressure or Change (Allen,
2003).

Causes of vulnerability: Ethiopia is vulnerable to the impacts of climatewge because of
interlinked several factors: poverty, recurrentutdjiots, high population growth, inequitable land
distribution, over exploitation of natural resowscesubsistence rain-fed agriculture, etc.
Vulnerability assessment based on existing infoionaand rapid assessments carried out under
NAPA has indicated that the most vulnerable sectorglimate variability and change are
Agriculture, water and human health. In terms eklihood approach, smallholder rain-fed
farmers and pastoralists are found to be the mdaevable. The arid, semiarid and the dry sub-

humid parts of the country are affected most byigho.
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The agriculture sector is obviously very vulneratdeclimate change. Some reasons can be
mentioned:

The IPCC concluded that poor communities can beasity vulnerable as they tend to have
more limited adaptive capacities, and are more m#g@ on climate sensitive resources such as
water and food supplies from agriculture. A vuliity approach to climate change is therefore
necessary to identify, delineate, and understandethdriving forces that increase or decrease

vulnerabilities.

2.9. Adaptation to Climate change in Ethiopia

The term “adaptation procedures” separated ingbteiategories: such as bearing losses (doing
nothing), distribution losses, modifying the threatd thus preventing effects, changing use,
changing location, accessing new research basbddiegies, disseminating knowledge through
education to change behavior, and restoration doupito Burton et al (1993). Adaptation as
functional to climate change is a very broad cohcapd the concept is defined differently.
Adaptation to climate change is important prodesswo things, reduce the adverse effects of
climate on their health, well-being as well as abtadvantage of the opportunities that their
climatic environment supplies (Burton 1992).

Adaptation adjustment can make whether passivetiveaor anticipatory, that is planned as a
means for the expected adverse consequences &sdowrigh climate change (Stakhiv 1993).
And also the term adaptability refers to the deg@evhich modifications are probable in
practices, processes, or structures of systemgpected or real change in climate. Adaptation
can be spontaneous or planned, and can be catried respond to or in probability of changes
in situation (IPCC 1996).

From these concepts of adaptation to climate,negaized as the following major principles:
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» Adaptation is a continuous and learning process.
» Adaptation is a response to actual or expectéd;remnd adaptation take place before,
during or after any external risk.

» Adaptation mixes prevention or mitigation in itssym.

» Adaptation can be spontaneous and planned.

» Adaptation can be a practice, management practipeogess.
Adaptation to climate change is already practi¢ebughout human history by altering
settlement and agricultural patterns and othert$acetheir economies and lifestyles. Human-
induced climate change lends a complex new dimartsithis age-old challenge.

According to (Burton, 1996) there are six reasairsdapt to climate change at present.

I) Climate change cannot be totally keep away from.
II) Anticipatory and precautionary adaptation isrmeffective and less costly than forced
[lI) Climate change may be more rapid and morenitefithan current estimates suggest.
IV) Better adaptation is source of immediate besgefi
V) Immediate benefits also can be gained by rengpwaladaptive policies and practices.
VI) Climate change brings opportunity as well ag#ts.
Different adaptation activities are identified thetEthiopia’s National Adaptation Program of
Action which includes a food guarantee program,aecing early warning systems for both
drought and floods, small scale irrigation and wéi@vesting systems, better management of
both rangelands in pastoral areas and wetlandsimomity-based carbon sequestration, natural

resource management which enable to improve tle&Hnod of the community (NAPA, 2007).
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2.10. Adaptation capacity to climate change

Adaptive capacity refers to the potential, capahilor ability of a system to adapt to climate
change stimuli or their effects or impacts. Enhameet of adaptive capacity represents a
practical means of coping with change and uncdstaim climate including variability and
extreme. Reduces vulnerability and promotes susgdevelopment is gained by improvement
of adaptive capacity (Barry Smit, 2006).

According (Burton et al 200&)ollectively the way of enhancement of adaptiveac#y these
efforts must meet a variety of interrelated needsevist below:

Information : refers for the best available data on the natuik severity of likely impacts over
different time structure in given locales and oe ttost and efficiency of possible response
measures.

Capacity: an overriding priority is strengthening capadtien the technical and planning
disciplines most Relevant to understanding potemiimate impacts and devising response
strategies.

Financial Resources poorer countries will require resources to pregreapability, accept
specific adaptation measures, and cope with im@acteey occur.

Institutions: while adaptation must be integrated across egsitnstitutions, main points are
needed at the national and international leveladquire expertise, develop and coordinate
comprehensive strategies, and advocate for broseldgalanning and action.

Technology. as in climate mitigation, adaptation achievenueggends in part on access to and,
in some areas, development of technologies matthetie specific needs and conditions of

different countries.
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Experience with how society copes with current aelienvariability and extreme events provides
a valuable foundation for longer-term adaptatios,itaoffers familiarity with climate and its
socioeconomic impacts. Decision support tools aethods that are used for addressing today’s
Challenges could also be used under a changingidinm this regard strengthening capacity in
terms of developing methods, tools, institutionsl amdividuals to produce, disseminate and
apply climate information is highly essential. Titawhal and contemporary coping mechanisms
to climate variability and extreme in Ethiopia imdé changes in cropping and planting practices,
reduction of consumption levels, collection of witbds, use of inter-household transfers and
loans, increased petty commodity production, te@poand permanent migration in search of
employment, grain storage, sale of assets suclvestdck and agricultural tools, shortage of
land, credit from merchants and money lenders,afissarly warning system, food appeal/aid,
etc. Adaptation can occur before, during, or adi@y external stimulus or threat. Thus it is quite
potential to obtain adaptive actions in expectabbilimate change. Such adaptation measures

are called preventative or self-protective adapta¢Smith, 1997).

2.11. Barriers to climate change adaptation

The literature summit too many reason which affactners’ capability to adapt to climate
change. These factors contain accessibility antubmgss of climate information (Roncoli et al.,
2002), policy and institutional environment (Eaki®)03, Agarwal, 2008), and the socio-
economic position of the household (Ziervogel et2006), and others. According to (Deresta
al., 2008), Adaptation to climate change is costly amel meed for intensive labor use may
contribute to this cost. Thus, depends on the agpatfarmer’s sufficient family labor or the
financial means to hire labor. As well as shortafjtand has been related with high population

pressure, which forces farmers to intensively fansmall plot of land and makes them
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powerless to prevent further damage by using mestilike continuous and multiple cropping
that compete for agricultural land. Poor accessidoket requires poor relationship to input and

an output market; also this hinder farmers’ adamab climate change.

2.12. Livelihood and livelihood assessment

Theoretically, livelihood refers to the means, &sbg which people make a living. Asset, in this
context, includes 1) natural such as land, watemmon property resources, flora, fauna, 2)
social community, family, social network, particijpm, empowerment, 3) human: knowledge,
creation by skills and 4) physical: road, marketick, schools, bridges (Balgis Osman Elasha,
2005). Livelihoods consist of the capability andteni@l and social assets essential for a mean of
living: comprise the idea of coping with improverh&mm external stresses, and the sustainable
of resources base on which livelihood depends (Agnawal, 2008). Assets include tangible
capital (natural, physical, and financial) as wadl intangible (human and social). These five

capitals assets are identified below:

Natural capital: this capital type consists of land, water anddgadal resource such as trees,
pasture, and biodiversity. The productivity of taessources may be degraded or improved by

human management and affected by climate change.

Financial capital: this capital types consists of stock of money thiep saving. In this sense it
does not include financial asset only but shoukb ahclude easily disposable assets such as
livestock, which in other sense may be considegedatural capital. It includes income level,
variability over time, and distribution within sety of financial saving, access to credit and

debit level.
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Physical capital: physical capital includes infrastructure suchaedy irrigation works, electric
city, reticulated equipment and housing.

Human capital: this types of constituted by the quantity and iyaif labor availability. At
household level there for, it is determined byhbesehold size, but also by education, skill, and
health of household members.

Social capital: this includes any asset such as right of clairatdhe derived from memberships
of a group. This includes the ability to call omefrds or kin for help in times of need, support
from trade or professional association and politedaims on chief or politicians to proved
assistance. Livelihood assets enhance capabilitgnwibh can cope with and recover from
stressing and shocks both now and in the futurelewlot undermining the natural resources

base (Balgis Osman Elasha, 2005).

Livelihood assessment indicates way life or cooddi an individual, a household, or
communities have under specific situation. And alsoanalyze the coping and adaptive
strategies followed by individual and communities a reply to external and stress such as

drought, civil conflict and policy failure (Balgl@sman Elasha, 2005).

2.13. Conceptual framework of adaptation
The following section provides some definitions datther discussion of the key elements of

the conceptual clarity represented adaptation ggce

Klein et al. (1999) suggested that the processlaptation represents a continuous and lterative
cycle involving four main steps: (1) information védopment and awareness raising, (2)
planning and design, (3) implementation and (4) iboing as well as evaluation. A single focus

on implementation and its costs is too limited. sug focus ignores that successful

23



implementation depends on the availability of vasidypes of resources to assist the other three
steps (i.e., the capacity to adapt). There is & twpsaising adaptive capacity and creating an
enabling environment but this is what is required ddaptation to have any benefits at all. To
assume that the full benefits of an option can éeped only at its implementation cost is

therefore misleading.

Climate Climate ‘________________________________;-‘uﬁfiggriag__
variability change -:
1
| I
1
1
; | | | :
Impacts Y, Information, |, leg. [, hnplgnlen- | M onitoring.
| Awareness Design tation Evaluation
Existing T F
management 1
practices
| Other Policy Development
stresses criteria objectives
Adaptation

Figure.1. Conceptual framework of process planed adaptation
Source: (Klein et al. 1999)

The above planed adaptation indicates, adaptatrategies as a continuous and iterative cycle,
involving several steps: first information collextiand awareness rising after that planning and

design through policy criteria and development dibjes, next implementation and evaluation.

24



CHAPTERTHREE

3. STUDY AREA DESCRIPTION AND METHODOLOGY

3.1. Study area description

3.1.1. Location of study area

Seglamen kebele is located in laelay machew distwihich is found in the Central Zone of
Tigray regional administration. Laelay Machew isdted in central zone of Tigray region; it lies
between 14° 07' 00" and 14° 09' 20" latitude artevben 38° 38' 00" and 38° 49' 09" longitude.
The Seglamen Kebele is situated 12 km to the Saettern direction from Aksum town which

lies between 14° 06' 16" N to 14° 04' 35" N lateuzhd 38° 37' 30" E to 38° 40" 45" E longitude.
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Figure2: Map of study area
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The woreda district is bounded in the north by \d&¥ke Woreda, east Getter-Adwa Woreda,
and werilekeworeda, west by ThahitayMachew woredd southern by Naidier-Adetworeda,
total area of Laelay Machew Woreda is 53833ha. fEhative relieve of the woreda Laelay
Machew is characterized by undulating on both trthnand east west border of the woreda, but
undulating hills and in pacing mountain alteringhwplain characterize the centeral area the
elevation range from1500-2500m.a.s.l. phyisiogregligiworeda laelay machew is divided in to
three broud division; 1) the northren low lana® centeral plateau and flat land 3) south east
escarpment.The woreda has higher elevation than theighboring woredas
(LealayMachewWoreda Agricultural office, 2016).Tgpaphically; the Woreda lays in midland
with annual average temperature 15-26°c with anaualage rain fall 550-770mm. The agro
ecological zone of the Woreda is Weina-dega (Midjaand kola, 85.21% and 14.79%
respectively with the dominant soil types of theaatocally known as verti soil (Walka) 38.4%
and 61.6% of the soil type is dominated by (Sangstwcludes Regosoil, Combisoil, and Areno
soil percent of 24.76%, 21.29%, and 15.55% respagti These altitudinal agro ecological and
soil types are generally accepted as having laedarsns suitable for crop cultivation of barley,
wheat, teff, maize and sorghum, as well as hdtticeiproduction of vegetables and fruits in the
vast riverside valleys of the fertile low lands élay MachewWereda Agricultural office, 2016).
The total population of the woreda is 79,296 of ahh89,165 (49.4%) male and 40,131(50.6%)
female. While the total household heads of wora@al8&,022of which 13,155(73%) male and
4,867 (27%) female

Seglamen kebele is surrounded by other four Kebiblesnorth direction Debrebrhan kebele,
south Shihtambuk, west béte-alas, and in the eesttion by Medego. The total area of the

Kebele is 899 ha from which about 279 ha of theaasecultivated land the rest 620 ha is
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uncultivated land. The soil types of the Seglamebeke composed dominant soil types are
locally known as Bae’kel”, “walka”, “geyhmeret”50%0% and 20% respectively (KAO, 2016).
Total populations in the ‘Kebele’ are 3092 of whitb27 male, 1565 female. But the total house

hold head living in the Kebele are 460 male 305 fenchle 155.

3.1.2. Climate

The Seglamen Kebele is wina-dega climatic zonemRiwe prevailing weather condition, rain
fall occurs during June to August. September isaasition rain between rainy and dry season
and its represents the autumn. The period betwesehvto Jun is warmer. The annual rain fall
from 2004 to 2014 of the study area varies from.&4@n to 941.5mm. February is the driest
month as it is contributes average rain fall 2.4amd July is the wettest month with average rain
fall 233.96mm. It is observed that the summer menthn to August on average contributes
more than 89.94% of the total rain fall, April tonJthe hottest months with average minimum
and maximum temperature 12.4°c to 29.6°c, respdgtivihe coldest is December where the
average minimum and maximum temperature are 8&3126.8°c, LaelayMachew Agricultural

office (LWAO, 2016).

3.1.3. Physiographic situation

The relative relief of the study area is charagtatiby undulating topography on both villages of
the Kebele. The elevation ranges from 1550-248@mh.a&Physiographical the study area is
divided in to fourbroad divisions, A) Mountain (445 ha or 49.5%) Bl (escarpment), 20 ha
or (2.22%) C) Plain (50 ha or 5.56%) D) Valley toat (150 ha or 16.69%), from Kebeles

agricultural office (KAO, 2016).
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3.1.4. Natural vegetation

The Seglamen Kebele claims to have relative sorggelst forests reserves in the Maychew
(south east of the study area), Ferasit (westgdalte area) and Tienty (North West of the study
area). The total area under forest in the kebeggaBeen is 35.4 ha, which is 3.9% of the total
area of the Kebele (KAO, 2016). The study areaomered by different forests and scattered
trees of Euclearacemoskul(io) especially in the south eastern part of studp ameMaychew,
Schimperi,Sennasingueanal adkmbohambjDodoneaviscos&@hiso3,andMeytanusarbustfol
lia (Ataf), and scattered cover of Carissa EndAli(m), Rumexnervosus Hako?), and
Euphorbia trucalli Kinchib),Eucalyptus camaldulemsis, and Acacia etbaicasitil(&erav).
Generally the study area is covered by differeritina vegetation, some are deciduous their
leave in the winter season and increase the temoperaf area like "Accacialehay, Acacia
etbaicaSchlueinfSeraw)etc and the other some yearly green their leave dlueninate to the

temperature and use as animal fodder.

3.1.5. Land use and land cover (2010 and2015)
The land types of the study area include cultivapegture land, homestead land, forest land and

miscellaneous land. The overall land use typestedi out in the following tablel.
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Table 1: Land use lands cover type of the study area

Woreda Kebele
2010 2015 2010 2015
No Land use type Area IN% | Areain |In% | Area in | In% | Areain |In%
in(hectare) hectare (hectare) hectare
1 Cultivated land 14,642.5 27.2 14,912 28 279.5 1.13]| 295.6 32.9
2 Pasture land 4,496 8.36 4,390.5 8.2 50.1 56114 | 4.6
3 Homestead 12,408 23 12,7245 23.6 265.9 20%5/8.9 31
4 Miscellaneous 8,435.5 15.7| 8,406 15.6 258.1 28.f 248 27
land
5 Forest land 13,851 25.7| 13,400 249 454 |51 35.4 3.9
Total 53,833 ha| 100 53,833hf 100 899ha 100 899ha 1
area

00

Source: Agricultural development office Woreda and SeglamenKebele (2016)

The cultivating land: The change cultivating land of the Woreda covét2% to 28% contain

largest number from the other land use types ambB8en Kebele covers from 279.5 ha that

covers 31.1% to 295.6 ha or 32.9% of the area D2fhd 2015respectively. This cultivating

land of the kebele found in all parts of the stadga. The cultivating land has fragmented by

different rigid topography and rivers. In this cwditing land there are homesteads and among

separation of one cultivate from the other andamparing in both year the trend of cultivated

land is increased by making deforestation to ctivelincreasing population pressure of the local

area.

Pasture land: The pasture land is found in different parts of #ftedy area it is communal

pasture land and in addition for individual in thdtivated land periphery in both woreda and

kebele level. And total area of it is 8.35% in gfear 2010 and decreased to 8.2% in 2015, in

kebele level 50.1 ha (i.e. 5.6%), 4.6% in 2010 20Ad5 respectively this pasture land fourth

smallest in the Kebele and fives in woreda levestiyaused for the grazing especially during the

rainy season. Generally the pasture land is inedesang trend because of the local people use the

land for home land and the decreased trend of cormahpasture land increased an individual

pasture land in the cultivated land periphery.
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Forest land: forest land is found in between the cultivatingdam agro-forestry and homestead
or socio-forestry and especially in a steep slapa af the study area. The forest land is the fifth
smaller of the Kebele followed by pasture 45.4h&i¢v is 5.1% and 3.9% in 2010 and 2015
respectively of the study area) and second level925n 2010 and decrease to 24.9% in 2015
followed by cultivated land of the Woreda. Thisdsir land used as source of fire wood, forage
(fodder) especially for goat, sheep and in the esdime the people used tree planting of cattle
fodder trees like (local nam®@aspaniajthis types of trees used for two purpose as faaadt
their leave used as fodder of cattle and forestl ke community for household construction.
The trend of forest land is decreased from 2010162y 1.2% in kebele level and by 0.8% in
woreda level, because the community use for cuitimaland by the form of mountain

rehabilitation for the age of >18 years old of adul

Home stead Most of the homesteads are found on and arouadtltivated area while these

homesteads are since the cultivated land in the igreery small the home stead is closest to
gather and are found almost in all part of thelgtarea except in some uncomfortable land. The
total area of the homesteads covers 23% in 20X68ased to 23.6% in 2015 of the Woreda. And
in the kebele increased from 29.6% to 31% in 2048 2015 respectively Which is the second
largest in the area followed by cultivated land ex@d 279.5 ha (which is 31.1% of the local

area). Generally since the population pressurecsased from 77,251 to79, 296 in the woreda

and 2,956to0 3,092 kebele level, the home steaditaimdreased.

Miscellaneous land: Miscellaneous land is consists of rivers, roadsetds, gully and rocky
area. Miscellaneous land is a land which is notlpetive and can’t change easily to productive
land. The total area of the miscellaneous land 0v5.7% in 2010 and decreased to 15.6% in

2015 of Woreda area. In the kebele decreased f&rt2of the local area to 27.6% in 2010 and
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2015 respectively which is the third largest portaf the study area, followed by home stead
land.Miscellaneous land is un productive land cegdry rock, river and road etc. but the trend
of miscellaneous land is decreased through changingoductive land like gully cutting and

gully rehabilitation system to cultivated and pastiand of the area.

Generally the land use land cover of the study &réacrease in cultivated and settlement land
but decrease in pasture, forest and miscellaneand lby the cause of increasing population

pressure.

3.1.6. Farming system

The study area has mixed (crop and livestock) fiagmnslystem with emphasis on subsistence crop
production. Rain fall is the most detrimental yiédtor and influences largely the crop pattern.
As it is largely determined by rain fall patterropping calendar is not fixed. During “spring” the
rain are very rare. Therefore, farmers use thefedior land preparation. The major crops grow
in the area by ranking and their production perdrecis teff (22quintal per hectare), bean (30
quintal per hectare), barley (30 quintal per hejtawheat (40 quintal per hectare), maize (18
quintal per hectare), figermilld5 quintal per hectare) and sorghum (40 quintalhgetare).
The sowing period of the area is from June to iyle the harvesting period from September

to November.

Livestock play an important role in economy of taeea. The most important problem of
livestock production in the area is shortage otifekhe different types and number of livestock
in the study area are cattle (2700 local and®&@gait) sheep and goat (2000), donkey (280) and
camel (20) Agricultural development office, Seglamesbele (ADOSK, 2016), and the most

affected by the impacts of climate change areecatid goats in the area.
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3.1.7. Social institution and service in the studgrea

Education; as the elderly people said during the FGD thernes old elementary school (1-8).
This elementary school waits for long year with ¢ginade 1-6. In that the local community sends
their children to other Kebele, Dura elementaryosttf1-8) it is very long journey and difficult
student to study and student affected by impactiofate change, like high frost in the October-
January since they wake up early at the morninghegia temperature at noon especially in the
month of April-Jun, then after completed in thigldhe student migrate to the Aksum town from
grade 9-12. But new the Seglamen elementary sdhootluded grade 7 and 8 then student of
the local area learn from grade 1-8 in their homwith the nearest school. And also know the
local community asked to open additional schoodgr@ and 10 since the community have
supporter any NGO and have enough students comie techool from different Kebeles. In the
study area most students are dropout from sch@elcesly female students because of one and
the largest problem is the traditional thinkingloé society regarding female students to learn far
away from their parents (by renting house) is moeated by some people of the society and the
other problem of students school dropout is [afckoney to rent house in the town so these are
the main reasons of students drop out from clasthenstudy area. In sequence the most of
female student school dropout leads to the femalleevability to the impacts of climate change
because, they have large home responsibilitielsedr parents use as adaptation mechanisms like
fetching water, fire wood collect, field work eto, addition they leads to under age marriage,
increasing population pressure, then increasing thénerability because they have no their
own land, this implies to divorced and female hiwéd head without any capital asset is

difficult.
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Health Care: according to Kll held with kebele administrator tims area have health institution
so, the local people protected from some suffeviagous disease such as malaria, pneumonia,
diarrhea and so on by giving awareness on theiftthgaotection and make the local
professional person to use toilet, to avoid swaga atc so, by this and other effort the malaria
problem is great change in the area. Beside, mhilgren are protected from the vulnerability
of to health problem related to malnutrition in grea by giving service monthly on the date of
21 always and they support any food for the undigiweKg children. This health care gives
service not only for people but also for the logalmal. So the local health care decreased the

vulnerability to the impact of climate change ds®a

Transportation: as it has been watched during field observatibere is a single road in the
study area that leads from Aksum town to Adet t@assing through the Seglamen Kebele. This
road has not always give service to the study éeglamen kebele). In this area have problem
of transport service; the community gets transpgrgoing to the other Kebele or some times by
paying the price of Adet town. The distance of theurney is 12 Km but they pay for the 42
Km distance. As the inter wives with people stdteat, in the area problem of transport service
leads to the problem market accessibility espgciall the elder and poor community. Market
accessibility is increasing farmer’'s adaptation hagisms since they exchange their local and

introduced adaptation mechanisms.

3.2 .Research method and procedures
The researcher was used cross sectional suegsarch design it assesses the overall actiaties
one shot. Whereby both qualitative and quantitatie¢a were analyzed from a sample of

population under study woreda which composed ofli$&ict kebeles and 1town, those district
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kebele are rural area and they differentiated byufagion pressure, land form, land use land

cover etc. But the study confined in one distrigbéle.

3.2.1. Sampling Techniques

The study is involving different sampling techniquén order to select the study area and
respondents the researcher was used purposiveisgmmthod. In selecting the study area out
of the 15 district the researcher purposively delbone kebele including two villages through
climate change impacts like shortage of land assediwith population pressure, surrounded by
mountain then higher erosion and land degradatsonvarst impact in the area. Stratified
sampling also used to categorize households to makgarative analyses among different
groups in the community. First, categorical divisie based on their wealth while the second
extended category is within wealth category; therdso a need to address the gender balance in
order to understand how both groups are contritatend benefit from the management
practices. After accomplishing the strata and hguwm the sampling frame, simple random

sampling was implemented in each stratum to acdsimfiie whole process.

The researcher was conscious to make the sam@eokithe study to be as representative as
possible in accordance with the time and budgetated. The rationale for deciding this sample
size is based on factors like the homogeneity glupaiion, cost of the survey, shortage of time,
number of factors to be analyzed and the precigweel required. The household number of the
study area is 460, of which 305 male, 105 femaleeréfore, researcher is decided to use a
simplified formula (cited in Betelhem, 2014) to eehine the required sample size at 95%

N

confidence level, degree of variability=0.5 anddleof precision= 9% (0.09),= m
+N(e
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Where n is the sample size, N is the populatior fiatal household heads size), and e is the
level of precision. The above formula requires aimum of 97 sampled households. This study

covers 100 households with proportionally to theial number of household.

In that time short discussion was made with 3 igreent agents and 1kebele leader to identify
the indicators of wealth category in the study arBased on the discussion, the local
development agent takes basic indicator or critike number of livestock, amount of crop
production, size of farm land. According to comntyririteria for a better off, if he or she would
have 1 hectare and above land size, 2 and above éxnd above sheep and goats, 2 and above
donkey and camel, especially camel is indicates better off person. Likewise, for a person to
be medium she/he should be own 0.5-75 hectarendfd&e, one oxen, donkey and camel 3-4
sheep’s and goats. Moreover, a person is considergubor if own less than 0.5hactar land, no
oxen, donkey and camel but own, less than 3 gaadssheep. Generally access to resource
providing to livestock input and land is under pisily correlated to resilience to climate
change.

Table 2: Sampling distribution

Kebele Village Population Household Sample size
size size Better off Medium poor Total
M F M F M | F
A/kolakul | 1539 223 13 2 14 3 6 12 50
Seglamen | A/serawat | 1553 237 17 1 13 3 8 g 50
Total 3092 460 30 3 27 6 14 20 100

Source: Kebele agricultural office (2016)
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3.2. 2.Data Sources
Based on the designed objective, the necessaryiglatllected from various sources such as
Woreda administration, Kebele administration aleni its people and some other type of data

relevant to the problem from primary and secondiata source.

The household is the basic unit for the analysisrder to conduct this study. Different types of
data collection instrument are arranged in ordexsgess local perception, coping and livelihood
adaptation strategy of the community to climatengesand variability in the study area, includes

focus group discussion (FGD), key informant intewi(KIll), field observation (FO) and (HHS).

Primary data are collected from the sample houselyl applying a household survey,
interviewing key information, facilitating FGD, @ict field observation and photographs that are
illustrated various climate change induced impattsal coping and livelihood adaptation
strategy are taken from direct observations. Tivaany data are collected on socio demographic
feature such as age, sex, marital status and eonahtevel of the sample household through
household survey; the coping and livelihood adapiastrategy to resist shock of climate

variability in the study area.

3.2.3. Primary data collection instrument

Household survey

The general reliable data on local perception, €auspact and livelihood adaptation strategy to
climate change and variability were administeredaatsehold level through both close and open
ended questions. As shown in annex-1 and2, theegufwcuses on understanding of the
household profile, needs and priorities, perceptibrlimate change, bases of livelihoods and

adaption strategies.
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Focus Group Discussion

To describe the previous and the present situatiothe study area, to know the present
perceptions and the future intention of the comityumiew randomly select 6 FGD for three
days session were hold in all the sample populatmmprising the elderly people men and
women, rich people men and women, medium people andrwomen, poor men and women,
model farmers and adult. Some checklist was degigfacilitate the discussions with the

differentiated community member’s show in annex-3.

Observation

The researcher conducts observation to comput&klgtisism and maximizes the reliability of
the data which are acquired through questioner, F&fa Kll. Thus some their observable
household situation, impacts of the climate valighilocal coping and adaptation mechanism,

livelihood challenges and the land use was obseamddcaptured by photographs.

Key Informant Interviews (KII)

Also, sampling randomly key informant interview kvitresourceful 24 farmers and 5
development agent persons were conducted for 8 dagskey informant interview is included
experienced people and community elders, includimen and women. Woreda expert and
Kebele official are interviewed in order to gairhance, explanation about the local perception,
impact, causes of vulnerability, adaptation mecérasi determinants of adaptation mechanisms
and problem of needs and priorities.

3.2.4. Secondary data collection source

Published and unpublished books from library andrivet, documents at kebele, woreda level
and metrological data were reviewed.
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Figure 3: Inividual and group discussion in theld
Source: Researcher interview and group discusdt@i}, 2016)

3.2.5. Methods of Data Analysis and Presentation

A combination of qualitative and quantitative apgmrbes employed in this study to analysis the
data which is gathered by different instrumentsal@@ative data which are generated through
different instrument are organized analysis, aberpreted using appropriate word. There for the
situation of the study area is likely explain andhsnarize local people’s perception, their coping
and livelihood adaptation strategies to climatengeabesides some other socio- economic and
cultural issues that may possibly intensify climelb@ange risks in the area. And quantitative data
generate from the sampled household through seudtsted- questioners were analyzed and
processed using statistical package for socialensei (SPSS). Descriptive statistics such as
mean, frequency and percentage are used in exgidirdescribe in the final result of the study.
Beside the processed result of the study is ibstr by various chart, graph, and table and

figures properly.
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CHAPTER FOUR

4. RESULTS AND DISCUSSION

This chapter presents the results of both quanitand qualitative analysis of data in line with
the specific objectives of the study. The chaptmscsts of the background information’s of

respondents which are related to the implementatbradaptation mechanisms such as;
demographic, socio-economic characteristics of @loolsls, livelihood activities and climate

change adaptation mechanism, impacts, vulnerasilitperception and others analysis which
helps to assess the adaptation mechanisms of comynior climate change and variability are

the main parts of this chapter.

4.1. Characterization of the sample household

4.1.1. Sex distribution of the sample household reendents

Sex is one of the categorizatiorariables which have a parameter important in incgd
adaptation strategy particularly in farming comntynihis agrees with the argument that male
headed households are more likely to get informatibout new technologies and take risky
business than female headed households (Asfaw 20@4l). Similarly, Deressa et al. (2009),
Legesse et al. (2013) and Mulatu (2013) concludedt tbeing male-headed increases
significantly the ability and choice of householdtimate change coping strategies. Usually
under the agrarian economy rural Ethiopia, womenshbold heads are classified under poor
wealth rank which also implies vulnerability to tingpact of climate change.

Thus, the sex distribution of the sample respordamuld be discussed with respect to male

headed and female headed household in two villa§eglamen kebele.
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According to the information indicated in figurepélow, 33 (66%) male and 17 (34%) female
headed of the sample household respondent wefgKolakul And 38 (76%) male and 12(24%)

female headed of the respondent were for A/seraivat.number of female headed household
respondents was not the same with male simply Isecafi the sample selecting techniques
employed to select the sample household respondedtdased on the large number of male
headed 305 (66.3%) and small number of female 385 %o) total 460household headed of the

kebele.

Sex distribution

Fe)
c
[J]
e E male
&
female
A/kolakul A/serawat
Village

Figure 4: Sex distribution of the sample household in their respective village
Source: Computed field survey data 2016

4.1.2. Demographic characteristics

Demographic structure is another variable whichyplsignificance role in a determining the
households livelihood adaptation capacity to cojté and adapt to the climate variability and
factor that affects the availability of economigalictive for different activity. Demographic
structure is an important consideration as thergl@nd youths considered as less implementers
of climate change adaptation practices. Moreovecesthis study is about climate change and it
requires household heads to remember the climategehfor the past 20 years, it would be very
difficult for household heads under age 30 to relmamvhat happened during their childhood.
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Based on the survey result, majority of the sarhplesehold is under the age of adult (34-64)
counted 74 % of the total sampled household. Thebeu of household under the age of 18-33
was computed 5%, age with >65 were 21%0Out of tleevilages. Therefore, the large number
and better off of the sampled households are uthéeadult or active age group. It is known that
these groups are most productive forces that cay gldecisive in generating and appropriate
also suitable adaptation strategies to the climagsge for their locality. Moreover, the number
of elderly people accounts for only 21% they hawasrtown contribution towards sharing their
indigenous knowledge, skill, and experience from &ncient time to know with comparing the
condition on how to cope and adapt to the shockstress of the climate change in the study

area.

Similarly table,3refers; most of the better off andle family size was in > 7 and the smallest in
0-3, but in case of the poor and female large fasie in between 0-3 the smallest in >7 family

size.

Generally, a small family size which is less altgenlevel of economic activity, but with a big
family size are better off, having an opportunias a socio economic profit, including social
respect and socio-economic statues, economic powecjal security and livelihood

diversification. Beside the household size indisathe level of adapting capacity in a
community, which determines the capability of hdwsd to implement adapting strategies. The

smaller the family size, greater are the chancgmople being affected.

41



Table 3:

Distribution of demographic characteristic

Wealth Family size Age Total
rank 18-33 34-64 >65
Male femal | Male | Femal | male Femal
e e e
Better off | 0-3 0 0 4 0 1 0 5
4-6 0 0 7 1 3 1 11
>7 0 0 12 1 3 0 16
medium | 0-3 2 0 3 3 2 0 10
4-6 1 0 10 3 5 0 19
>7 0 0 1 0 3 0 4
poor 0-3 2 0 7 14 0 0 23
4-6 0 0 3 4 2 1 10
>7 0 0 0 0 0 0 0
5 0 47 27 19 2 100
Total

Source: Computed field survey data (2016)

4.1.3. Martial statues of the sample household

As shown in table, 4 below, out of the total sampdesehold respondents in A/kolakul 66 % of
them were married, 16% divorced and 18% widowed?\/Berawat 76% of the respondent were
married, 12% divorced and 12% widowed. In the statBa based on marital, most of married
household are under better off but divorced andbwetl are the poor. Many female household
head affected by climate change because of fenmlsefold over loaded work most of them

renting their land farming for the sharing of protions and selling pasture land, therefore

decreased their income of the female sample holdsedspondents
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Table 4: Martial statues of sample household

Marital Village Total
status A/kolakul Alseratv

Better off | Medium| Poor Better off Medium Poor| No %
Married 14 13 6 17 14 7 71 71
Divorced 0 2 6 1 1 5 15 15
Widowed 1 2 6 0 1 4 14 14
Total 15 17 18 18 16 16 100 10(¢

Source: Computed field survey data 2016

4.1.4. Educational status of sample household

Scholars believes that education is important terd@ne readiness to adapt new ideas, enables
people to realize the diversification or specidlaa of livelihood activities and technology,
within the frame work of adaptation strategiestlom impact of climate change. Thus in turn it
would improve the quality of life of the househatl large and it enables to produce human
resource such as skilled man power and also helgernerate aid for transforming society’s
economy. Indeed, education on level of households assumed to increase participation of
households in implementation of climate change &dimm mechanisms. The higher educated
household heads were increased their ability td fimformation, better understanding and
application of new technologies as well as betidity to cope with climatic risks. Furthermore,
education is likely to enhance farmer’s abilityrézeive, interpret and comprehend information

relevant to making innovative decisions in themnfa (Ndambiri et al., 2013).

From the survey result shows in figure, 5 below /& the respondent in A/kolakul and 58% of
in A/serawat were illiterate, 10% in A/kolakul ahd% in A/serawat were in between 5-8 grade
level, 14% and 26% grade level 1-4 respondent kolakul and A/serawat respectively. The

rest 2% in A/serawat and 4% in A/kolakul read antten The survey result indicates that more
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than 65% of the respondents were illiterate. Thimssumed to affect the adaptation of new

technologies and in turn reduce the capabilityojeecwith climate change impact.

In the study area there are many activities ahfiag system and introduced adaptation system
or technology like using water ponkofeye, biogas, solar and chemical fertilizer etc. Ehal
most all introduced activities first practiced inetliterate person of that kebele especially grade
5-8 educated people. So, as explain before educaigery important in all site of activities.
When the researcher observed field study in comgawo villages, the sample households of
A/serawat were mostly use the above practiced Meolakul. Although, the illiterate may have
an adverse effect on the local community in seekiogropriate and feasible solution from their
experience and traditional system to cope with aadapt to the changing climate change

induced shocks so they have their own indigenowsviedge and experiences.

Educational attainment

Fe)
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a = A/kolakul
illiterate Read Grade 1-4 Grade 5-8 + A/serawat
&write
Grade level

Figure 5: Educational attainments of respondents

Sources: Computed field survey data 2016

4.1.5. Income generating livelihood activities ofhie sample household

In rural Ethiopia, agriculture may be viewed asgdaise system, an economic form of production
and a way of life for many people who drive themimlivelihood income or subsistence from

crop farming and livestock herding largely deperidanfeeds grown naturally. However with

44



increasing challenge of natural hazards and humdurced climate risks, more and more farmers
are trying to combine their earlier mode of prodwctwith on-farm and off-farm or
nonagricultural livelihood source small scale swshrural trading, seasonal out migration,
collection and sell of natural resources. Theretbee diversification of livelihood activities as
adaptation mechanism would be the preliminary stepop with and adapt to the shocks and
stress in the study area. Diversification has besgorted as one of the main strategies for
reducing the vulnerability of a household to thepatis of climate change (see Ellis, 1998;
Barrett et al., 2001).

Likewise, the local people engaged themselves iows livelihood activities to sustain their
livelihood income and maximize their indigenous Wiexige and experience on adaptation
mechanisms against ever increasing problem oflitmaie change in the study area.

As the survey result indicated that, there are eraging signs those rural households are trying
to avoid the risk of over dependence on only ongof income. Crop cultivation, which itself
is very sensitive to climate change. All of sampieusehold respondent relied on crop
cultivation which is the most dominant primary lin@od activities followed by mixed farming
and the respondent was engaged preserving hideskamsl As well as in some extent the
sample household respondent was land renting ap prmoduction and other off farming like
house construction and hair style. In the studyaarery small contribution of livelihood
diversification were remittance from relative fayndr their children wage laborer, sale of fire
wood and charcoal by collecting from different widual in the kebele most sellers of fire wood
and charcoal was camel owners, trading livestody tbtome from Adet and Edagaberhe to
Aksum town and also the other traditional healer eraft. One may understand from the survey

result is that most of the respondents were engagead/o or more livelihood activities to
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diversify their source of income on one hand andetip their adaptation mechanism to the
changing climate and variability related shockstloa other hand this is more practiced by the

male than female households (See table, S5below).

Table 5: Livelihood bases of the sample household

Livelihood bases Village Total

A/kolakul A/serawat

Male Female| Male Female
Crop production 33 17 38 12 100
Sal of fire wood & charcoal 1 0 4 0 5
Trading livestock 0 0 2 0 2
Craft 1 0 0 0 1
Traditional healer 0 0 1 2 1
Remittance 6 5 2 3 16
Land renting 0 15 0 15 30
Hides & skins 28 0 26 0 54
Mixed farming 28 4 40 3 75
Others 2 3 4 1 10
Total 99 44 117 36 296

Source: Computed field survey data (2016)

4.1.6. Landownership

Land holding refers to the terms under which land aatural resources are held by individual's

households or social groups. Land particularlyhis imost valuable resource and asset in the
woreda of study area or Seglamen kebele. Howesem fands in many areas are fragmented
and too small to cover the farming household, ahooasumption, expenditure patterns and

food insecurity. By this case most household becauhgerable to the impacts of climate change
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and less capacity to adapt. Since the majorityaainérs are own very small size, the income
pattern of household owning them are highly vulbkrato the vagarious of weather and

economic shocks.

The survey result shows that, 85% of the bettenmafie and 9% better off female land own 1.05-
2.00ha. Most of the female or poor (59%) househalts most of the medium male (70%) of

them own land from 0.5-1ha. Based on the surveyltrise researcher generalized that, no one
sample household of better off own <0.5ha and @étyof them own land 0.5-1 ha but all most

all the medium and particularly poor community ol@nd 0.5-1ha so, this types of land size

difference leads to the vulnerability of climateaolge to the poor and female household in the
study area (See table, 6 below).

Table 6: Wealth rank and Sex based land owner of sample household

Land No of Wealth rank Total
owned per| respondent Better off Medium Poor
HH (ha) Male Female Male | Female| Male| FemaleMale | Female
<0.5 No 0 0 0 0 3 0 3 0
% 0 0 0 0 9 0 3 0
0.5-1 No 1 0 23 6 11 20 35 26
% 3 0 70 18 32 59 35 26
1.05-1.5 No 28 3 2 0 0 0 30 3
% 85 9 6 0 0 0 30 3
1.51-2.00 | No 1 0 2 0 0 0 3 0
% 3 0 6 0 0 0 3 0
Use rain No 28 2 25 6 14 20 77 28
fall only % 85 6 76 18 41 59 77 28
Use rain No 2 1 2 0 0 0 4 1
fall and % 3 3 6 0 0 0 4 1
irrigation

Source; Computed field survey data (2016)

Irrigation: As survey result shows, majority of farming houddhice. about 95% of the two
villages are rely depend on rainfall agriculturabgiice only, irrigation helps adaptation to

climate change in relation to small participants &all households.
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Figure 6: A farmer showing fruits produced in his irrigation land

“AtoLeake Gelase is a farmer in Seglamen kebeletb@dwner of small irrigational practice as
shows in figure, 7 below, which were justified thlagre is high problem of water problem not
only for irrigation but also for human and animah&ing especially the village of A/kolakul. In
the area shortage of water and economically probleme constrained households from using
motor pumping. Shortage of land due to populatimsgure, topography of land, water scarcity
and poor resource base are the major factors affegation practice in the study area and land
available for irrigation is very small. For thisasmn most of the households were used to
cultivate vegetables like; Pepper, potato, gadahbage etc. They used for home consumption
and sold to local market. He said that as figudeeldw shows small irrigational practices, in this
the amount of the water is very small, uncomfogatdpographic land and not use motor
pumping, in sequence he use by fetching water tfenriver and changed the production type

from maize and orange to cabbage and pepper.”

Figure 7:
Small scale irrigation in Seglamen kebele
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Source: photograph captured from field observafaii 6)

4.1.7. Livestock holding

For small farmers in Seglamen kebele livestockamdy provide livelihood diversifications and
manure but also a measure of social status andetorsecurity since they can be sold to raise
cash at time of most need. As the researcher vdisans of the study area, Cattle are generally
the preferred species because they are the mamesoof economically alternative and also
provide fuel in the form of dung cakes. In Seglarkehele cattle and goats are most important
household asset and 52.1 ha communal area argriemg covered by acacia lehi, local name
(Lehay, acaciaetbaicaschlveitdraw, faidherbiaalbiddlomongandacaciaabysincaCfeg in

the kebele. And the half part of the kebele comrhugeazing land covered by
euphorbiacanderlabrum local natdelankul), MaytenusarbutifoliaAtatf),clematissimensisfres (
Hareg) and Rhoicissus tridentatélke). (From WNRO, 2016). In the winter and spring leatt
are given crop residues of teff, barley, wheat atiter crop residues as supplementary feed.
According to interview stated that, the communitt only affected by climate change but also
by population pressure, in the area has incredsedrea under cultivation has expanded, and
most of the land previously used as communal ggaamow taken up by crops and settlements
of the population and mountain rehabilitation foupg peoples, so by this case livestock of the
area very decreased from time to time.

As the survey result shows in table, 7 below, 2% e sample household respondent was they
have not their own livestock they engaged in cnaivation with in a small land farm. So were
very sensitive to vulnerable to climate change bsedhey have no alternative of livestock

during the problem of crop cultivation, sharingitheop, no ox and no organic manure.
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And survey result indicates that average livestioagsess farmer in the middle income category
of poor, medium and better off. In view of the fécat wealth ranking was mainly due to the
owner ship of livestock, based on kebele agricaltaffice (KAO, 2016), it was expected to find
that the better off group own the most animal icheaillage. And found that 11.26% of the
better off, 5.94 % of the medium and the rest 1. ®%oor farmers own livestock. Data from
the survey also revealed that except same mosbof the poor are non ox, most of medium
owns one ox and except very small owns one ogelaumber of better off owns 2 and above
oxen. According interviews they revealed that dyiiinought many farmers in the local kebele
have to sell especially cattle animal by many reasach as to meet their daily need, since cattle
are very sensitive to impacts climate change, leeidy said that those who own a single ox
make arrangement with kin relations, friends, oo wdlagers in the same situation, for taking
turn to use the paiBferay Gitimiyg. Farmers without oxen can rent or borrow themdieided

the crop production or for grazing land, althoulgéyt have to wait until the owners have finished
ploughing. In addition some non-oxen farmers rait pf oxen from a better off 200-250 birr
per day, the better off soled their oxen when theighed their own ploughing, so after passing
seeding time the poor farmer could not get a goadiyction or income. As the researcher
observation during the field in the study area sobetter off people use camel to ploughing , if
their oxen not well for example during drought tisiace, cattle are more vulnerable to patterns

of climate change than camel many cattle died hmeiss, then farmers use as alternative way.
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Table 7: Livestock owner and wealth rank of inshely area

wealth rank | Percent of Livestock type

Oxen Cows | Goats| Sheep DonkeySamels Total
Better off 2.40 141 5.33 0.79 1.24 0.09 11.26
Medium 2.03 0.34 1.79 1.30 0.42 0.06 5.94
Poor 0.34 0.19 [029 |O 0.09 0 1.72

Source: Computed field survey data (2016)

4.1.8. Livestock trend before and after 2004

As information collected from adult during FGD,opée gained benefits from keeping their
livestock as livelihood asset such as livestockdpct (milk, meat and others), to buy
consumption goods including food crops by sellimgn, to asses transportation like donkey and
camel , social status as well. In the area futustasnability and viability of livestock rearing is
indeed under question due to the climate changeeduting of grazing land. Moreover in the
area they have two types of cattle’s, local catited introduced dsegaitcattle came from the
west of Tigray high temperature (kola) but they eaim cold patterns (woyna-dega) of the area
so, they cannot rapidly adapt the two types of @¢@rdthen vulnerable to the climate risks. And
also not only that problem but also have a probd¢rfiorage for those cattle because in the area
have shortage of pasture land. According to infeionaobtained from elderly people during
FGD the number of cattle and goats has graduaéiy becreased from time to time because they
are more vulnerable to climate change, especialind the months of March, April and May
for cattle in late coming of rain fall and the miomif September for goat. In addition in the area
have a shortage of water for animal drinking anpidig warm the area since its natural
vegetation deciduous means that failing their lealee Acaciaetbaica @aw) except
Euclearacemosasubspgu(io) so there is no shaded. Besides the some incgeasimber of

donkey showed that the people have already staheding a tendency to engage themselves in
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some other means of living by diversification thaativity for instance the spreading of crop
cultivation, exchange of crop production examplazeavith sorghum and bean with teff, to
transport periodic market crop, the last and th&t bee in that area was donkey use for fetch
water, since they have water problem they go t@ Idistance from their home has become
evident now in the area. Generally based on thedsreof livestock cattle and goat are more

vulnerable so, decreased their number followedhegp and camel.

As illustrated in the field survey data in tabldy@ow the dominant livestock of the area orderly
is goat, cattle, sheep, donkey and camel, but wirercompare from the total percentage of
before and after 2004 among them the average (maamper of ox, cow and goats of the

sample household possessed before and after 2@@4reduced by 1.5 %, 2.2 % and 6.26 %
respectively. As the interview information colledte¢he trends of cattle are greatly reduced by
the impacts of climate changing and variability gtertage of food because of shorter time of
rain fall in addition to narrow pasture land ang dp of watershed from February to around Jun
so, cattle are more sensitive or vulnerable toediffit problems in that area. Also sheep and
camels are reduced by 0.63 % and 0.22 % respective¢hem. In case of donkey the trend was
increased, but the other was slightly decreasedeheral the average of total livestock animal
recorded before 2004 and after 2004 was 42.71 @20 3respectively. So, it also implies

vulnerability increase as livestock have many ath@es to adapt climate change. Consequently,
this is another point that initiated the local peogtraggle to cope with and adapt to the impacts

of the changing climate and variability in the area
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Table 8: Livestock trends before and after 2004

Village Year before Livestock (%) Tota
and after 200
Oxen | Cow| Goat | Sheep Donkey Camel
Before2004 4.24 3.1| 13413 1.63 1.26 0.22 23|86
A/kolakul After 2004 3.2 24 | 9.01 1.57 1.15 0.16 17.49
Before 2004 4.37 3.7| 6.44 2.7 1.38 0.26 18|87
Alserawat | After 2004 3.9 2.2 | 4.58 2.13 1.89 0.1 14.8
Total Before 2004 8.61 6.8/ 19.8%5 4.33 2.64 0.48 742
After 2004 7.1 4.6 13.59| 3.7 3.04 0.26 32.29

Source: Computed field survey data (2016)

4.1.9. Access to credit for the sample householdtine study area

Regarding the researcher information acquired filmenkebele there are many organization that
attempted to facilitate access to credit for thealopeople of study area. Enhance farm
production through introduction of access to creditich as application of improved seed,
fertilizers and other technologies. Access to d¢resliuces vulnerability by providing the poor
with financial resources and opportunities for imeagenerating activities. Credit available is
expected to ease possible capital constraints theencouraging the adoption of high yielding
technologies which further increases the produgtiof land and labor, similar with the idea of
Tesso et al. (2012) also noted that increase iditcagcess significantly enhanced the farmers’

choice of climate change adaptation strategies.

According to the interviewees, household’s accessedit is distributed in different forms and
institutions, in turn increased the household'&livood diversification. From the survey result,
45 of the households have access to credit. Comiitrapercentages of households access to

credit is highest use by better off followed by mued then the last is poor farmers of the
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respondents have an access to credit. Likewisepéheentage of male headed households is
more user than female headed households whichsrBale and 18% female households have
an access to credit. This indicates that male aigboff headed households has high access to

credit than female and poor headed households.

The poor, middle and better-off households werevidem loans, from governmental and NGO
by the form ofbegait, goat, Chicken and beehive. Accordingly, sourcesreflit were both
formal and informal institutions like: microfinanddGO and very small number informal lender
like: Idir, Ikub, relatives and from better-off faers. In the study area, credit can provide also in
terms of agricultural inputs such as improved sgtsmajor improved seeds distributed in the
study area were teff and wheat, chemical fertiizentil 2006 but now by buying the fertilizer

and also based on water harvesting technologiesnibtor pumping.

On the other side 55 of the respondent has no foonealit accessibility. Large number of
household is by the case of fear to the high istgpayment, since the interest is increase from
year to year. And the other reason is lack of @derlccessing to credit, the small number of
sample household are follow the traditional thikof fear of credit in terms of social context.
Regarding the credit of local people was the alsehéender and lending institution was not the
reason respondents. Therefore, it indicated treatémtribution of lender and lending institution
might have an adverse effect on livelihood adapapractice which would help to overcome the
climate change and related impact among the paal foeople in and around Seglamen kebele

(See table, 9).
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Table 9: Distribution of access to credit to thergde household respondents

1 access to| 2 Main reason for A/kolakul A/serawat Total
institutional | not access to
credit credit
Lack of interest No % No % No| %
access to credit | 10 18 10 18 20| 36
Fear of high 11 20 13 24 24| 44
interest payment
Fear of credit
based on social |5 9 6 11 11 | 20
context
Total 26 47 29 53 55/ 100
Wealth rank
Better off Middle Poor Total
3, access | S No [% |No | % | No %| No| %
to credit
Male 22 | 49 |12 27 3 7 | 37 | 82
Female 2 4 3 7 3 7] 8 18

Source: computed field survey data (2016)

4.2. Areal satellite metrological analysis

4.2.1. Temperature analysis

Temperature is one of the main climatic elementretd increasing trend by numerous studies.
As it is stated in chapter two, Increases in sealsoean temperatures have been observed across
Ethiopia over past 50 years, the majority of thregerature rise was observed during the second

half of the 1990s (EEA, 2008).

Mean annual maximum temperature of the study aees/ between 26 and 29.2C. The

lowest mean annual maximum temperature record 19896 and highest record is in 2003. The

trend of Mean annual maximum temperature of thdysarea was observed from 1996 to 2015
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with interval five years. For example, Mean annuaximum temperature in between 1996 to
2000 was 26.8°c and from 2001 to 2005 28.6°c. Tlher@ considerable increase in trend of
mean annual maximum temperature over last two @scgP96-2015) in the study area. The
average annual maximum temperature over the colvasybeen increasing by about 0.10°C
every ten years (ENMSA, 2001). In this the metr@abrecorded and the study area farmer’s

perception comes to the same idea, increasing tietanperature (See figur@).
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Figure 8: Trend in annual Maximum Temperature of the st@a from 1996-2015

Source: NMA data, 2016

The average annual minimum temperature of the studg is 19C. Mean annual minimum
temperature varies between %7and 12°C during the last two decades. The lowest mean
annual minimum temperature record in 2010 and Msighrecord is in 2015. There is a
considerable decreasing trend from 1996 to 2009 ianckasing in trend of mean annual
minimum temperature from 2010 to 2015 over the fiears by the interval of five years of the

last two decades (1996-2015) in the study areas ifldicates largely increasing change in mean
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annual minimum temperature. Some studies have ateticthat warming has occurred across
much of Ethiopia, particularly since the 1970saatariable rate (Conway et al., 2004; IPCC,
2007b). The average annual minimum temperaturetbeecountry has been increasing by about
0.25°C every ten years (ENMSA, 2001). It is simikith the metrological data that the annual

minimum temperature of study area was in increaseul (See figure 9).
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Figure 9: Trend in annual Minimum Temperature af #tudy area from 1996-2015

Source: NMA data, 2016

The researcher also look at the maximum and minimgan monthly temperature of study area
and resulted, mean monthly maximum temperatureesabetween 25°%6 and 29.89C. The
lowest mean monthly maximum temperature recorchig\ugust and September; the highest
record is in May. There is a considerable decraasé&rend of mean monthly maximum
temperature over last two decades (1996-2015) én dtudy area. This indicated that the
metrological data and the local perception arelamon the maximum temperature month in

May in the study area (See figure, 10 below).
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Figure 10: Trend in Monthly Minimum Temperaturestfdy area from 1996-2015
Source: NMA data, 2016

The mean monthly minimum temperature for the stadsa 1996-2015 is 1@ which varies
between 8% and 13.9C. While the highest minimum temperatures obseriredAugust
(13.1°C), but the month with the lowest minimum temperasuis December and January which
is 8.5C. There is insignificant decrease in trend of meamthly minimum temperature over

last two decades (1996-2015) in the study areaf{i§ee 11 below).
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Figure 11: Trend in Monthly Minimum Temperaturestfdy area from 1996-2015
Source: NMA data, 2016

In addition the researcher needs to make sureddt@ researcher obligated to look at the

average temperature of study area and resultecagevéemperature varies between 48.and

58



20.6°C. The lowest average temperature record is in B9@bhighest record is in 2003. There is
insignificant increasing in trend of average tenapane over last two decades (1996-2015) in the
study area. In this metrological data and perceptiosample household comes to the same idea

increasing trend of temperature (See figure, 18vogel
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Figure 12: Trend of average annual Temperaturehefdtudy area from 1996-2015

Source: NMA data, 2016

4.2.2. Rain fall analysis

4.2.2.1. Annual rainfall trend and variability
For the period of 1996-2015 annual rainfall fordstarea ranges from 359.7 mm to 1037.0 mm
with climatologically average of 14576.8 mm. Theishgear was 1998 and the driest year was

2002.

There is decrease in trend of annual rainfall dasttwo decades (1996-2015) in the study area.
Likewise; Hadgu G. (2013) find that rain fall ingfay region is highly variable with non-
significant trend in both annual and seasonal $otalis the same with the local perception and

metrological data decreasing trend of rain fall(8gure, 13 below).
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Figure 13: Annual rainfall trend and variability dfie study area, 1996-2015
Source: NMA data, 2016

4.2.2.2 Seasonal rainfall trends and variability
With reference to seasonal trend tkieemt rainfall (June to August) the total high rainfall

amount with slightly decreasing trend abelg (September to November) which is harvesting
season shows some times very small rain and wisdbega (December to February) shows a
dry season and frost at the morning also springr¢M& May) rare and light rain fall and the
month of May is very hot. Generally all changess@asonal trends are statistically significant

(See figure, 14below).

Seasonal rain fall trend in mm

Rain fall (mm)

Figure 14: Seasonal rainfall

Source: NMA data, 2016
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4.3. Community problem of needs and priorities

Based on the question of community problem of needspriority, according to FGD, there are
many problems of needs and priorities, but the farsd predominant community problem is
drought, degrading cultivated and pasture land, esmision and deforestation are direct and
indirect climate change related problems. Similahky other governmental, local administration
and economic problems are followed by the probldnalimate change and they increase the

vulnerability to the impacts of climate change.

Social; like create social conflict through decregsesource as well as migration and other is
economical; e.g. small number of crop type, yietd decreasing animal fodder. In case of the
governmental problem is exposure the local peaptbe impacts of climate change for example
by increasing the price of agricultural in put (cheal fertilizer), most of the local people use

very small fertilizers and some other not use.

In addition in the area some people affected lyedesing of their cultivated land due to road
construction, because the government could not @gng payment through money or
compensation of cultivated land. Also in the loedministrative problem like on mountain
rehabilitation, traditional safety net, distributi@f gabion for the individual person, in giving
training in agricultural practice (irrigational mtéce). On mountain rehabilitation, the local
people have no equal chance, because without kgeallipeople the information of mountain
rehabilitation (lack of information distribution dbcal DA) and lack of good governance,

therefore some people take for 2 or 3 childrennie bousehold and the other no one.

Beside the mountain rehabilitation rules and reigutaas well as the local community practices

have a large gap. on the rules and regulationgdlrernment needs to use the local people by
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takingbegaitand beehive from the government credit to pay sy with interest, then divided

the mountain in a group people (from 7-8 persogdther) by local DA. The group member of
the begaituses the grass only and they to protect the fanetdrge tree, in case of the group
members of beehive to use the place to put the mdamey in that place and they protect forest

and grass to get the beehive their food from thedl of grass and forest.

But the farmer of the study area uses the grasse@srekes it deforestation bobegait and
beehive group. As the researcher observed durahg) dibservation, in the study area there is no
any modern honey put in the mountain the peopleplginead to high deforestation and
increasing impacts of climate change, like incregsiemperature and land degradation. In
addition to the other impacts of climate varialiliélated problem is erosion since, the area more
surrounded by mountain vulnerable to the impactwatker erosion, so this gabion most of time
use for the communal land degradation, but somstigige for individual based on their
vulnerability seen by the local DA and measurethd valley width is greater than 26 meter
square, distribute the gabion to the individualt Bstead of these criteria, the local people take
the gabion without any problem then use to othedsdike to make shelter of goat, fences and
other purposes, but not access to the erosion nallleepersons that can to adapt the problem by

this mechanism in the area.

According to the table, 10 below, most of the sanpmusehold answered that climate change is
Community needs and priority in the local areadwkd by economical problem. Additionally
the some respondents replied that absence of gowelrtance. In general from this interview,
FGD and survey result the researcher generalizal phhoblem of needs and priorities of the

people is more depended on climate change relatddirarelation to this absence of good
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governance such as lack of assessment to the ablegpeople etc, leads to increasing climate

change impact of the community (See table, 10).

Table 10: Community problem of needs and priorities

Problem of needs and priority Village Total

Alkolakul Alserawat

No % No % No %
Absence of good governance 10 20 12 24 22 22
Economical 12 24 11 22 23 23
climate change 28 56 27 54 57 57
Total 50 100 50 100 100 100

Source: Computed from field survey data (2016)

4.4. Local perception on climate change and varialiy

The perception of farmers on climate change andabitity refers that, rainfall amount and
pattern has changed for the worst especially irebent years. Before 20 years the month April
to August was coldest, January to March hottest@eutember to December frost but now the
coldest and frost months in changed trend to htsto Ahe other now disappear, farmer uses as
erratic and small amount rain fall indicator is [fdxgfore the recent years the month of July
dominated by fog from the early morning until 34hours. Rainfall decreasing in amount, its
pattern, and distribution has become variable oatier more unpredictable with increasing
temperature are main community observed.

As clearly indicated in table 11 below, 68% and 7dfthe household respondent in A/kolakul
and A/serawat village of Seglamen kebele respdygtiameswered that, erratic rain fall with the
amount to some extent decreasing trend and inageasitemperature was the most common
climatic characteristics of the area. On the o#liee double 24% for the two village of sample

household respondent in A/kolakul and A/serawatiedpuniformity temperature and rain fall
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(constant temperature and rain fall). The remairfig and 2% in A/kolakul and A/serawat of

the sample household respondent responded thatletengibsence of rain fall and decrease in

temperature was observed in the area.

Generally out of the total respondent all mosthanh responded that, erratic rain fall with the

amount slightly decreasing trend and increasingo&ature. There for it is commonly erratic

variation of rain fall with slightly decreasing h@ that resulted in a sharp drop in precipitation

and higher temperature conditions leads to chadlenghe most vulnerable and poor community

in the area.

Table 11: Perception on Climate change

Local Perception on patterns of climate vari&ili No of Village Total
respondents A/kolakul | A/serawat
Erratic rain fall with the amount slightly decredasend | No 34 37 71
and increasing temperature % 68 74 71
Complete absence of rain fail and decreasing in No 1
temperature % 2 5
Uniformity temperature and rain fall (constant No 12 12 24
temperature and rain fall) % 24 24 24
Total No 50 50 100
% 100 100 100

Source; Computed from household survey (2016)

4.4.1. Local perceptions of climate change trend on different regimes

Regarding the observable change in the amountioffa#l and temperature within the three

decades or during Haileselase, Derge and EPRDReirstudy area the information acquired

from elderly people and women during Kll, the amoirain fall is slightly decreasing, while

the temperature is increasing in the area. Theyadsled that the onset of rain fall and cessation
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of rain fall shifted. In addition the duration, aomd, and intensity of rain fall were slightly
changed.

The FGD respondents said that there was differenin fall, temperature and frost in different
regimes. Regarding to rain fall, the amount is mreztuced from Hailselase to EPRDF but the
intensity is high in short time, so this high irgég with short time is increased land degraded
rather than water percolation to the ground. Dutitggleslase, the amount of rain fall was very
high especially Jun to July was rained daily witghhamount and long duration. But during
EPRDF, rain fall is rained rarely, low amount, higtensity with short duration. In addition they
said that if the rain is high amount and long dorait is high frost, so in this the frost is low
since low rain fall, low amount with short duratioAdditionally trend of temperature is
increased from the Haileslase regime to the EPRIBEause of rain fall late coming and early
cessation. Thus, the study area is characterizedeblne in the amount of rain fall and frost
with increasing in temperature as indicated int#ide below.

Table 12: Perception of climate change trend ofedéint regimes

Regime Trewod€limate change
Rain fall
Amount | Duration | Intensity | Onset | Cessation| Temperature| Frost
months
Haileselase(1930 High Long Low April End of Low High
-1974) September
Derg( 1974- High Long Medium| May From the | Medium Med
1991) half of ium
Septembel

EPRDF(1991- | Low Short High End of | End High Low
2007) Jun August

Source: Result of FGD (2016)

65



4.4.2. Perception on crop dynamic period

According to FGD with elders (men and women) and Kith adult, Shortage of rain fall
(moisture stress) is major constraint of agricalkyroduction of the woreda particularly in the
study area. In the last decades, the big rain lysetdrted in April; farmers used to cultivate
sorghum and maize, and harvested it in October ¢@eMber, which lasts large months.
Reliability of rain fall increasingly become lovegr after year, and the onset of rain fall had
been in the middle of March and April before 20rgeago and it gradually been shifted to, at
the end of May and most of time middle of Junhatttime crop production has been affected
significantly. So, in late coming and early cessatf rain fall, farmers still exercise cultivation
of crop which harvested in short time and drougigistant ones, e.g. barley, wheat, bean,
American maize and red teff local nameagurey because white teff stay for long time

(maximum 4 months) than red teff, (maximum 3 mopttesvested.

Figure, 15 shows that, Sorghum and barley cropseading and harvesting in different times. In
case of sorghum when the big rain started in Agtrivhom farmers used to cultivate sorghum
and maize which last large months (7-8 months)we# as barley is very quickly harvesting
from all types of crop of the study area (2 -3 nheiit so by this case most of the people of study
area use barley especially in the western parheftwo villages. Sometimes the short growing
crops can vulnerable in late coming and late cessaif rain fall, in this time the farmers
harvested the short time crop and sow an otherstygeintercropping legumes and barley

(Saesea)
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Figure 15: Long time growing maize (left) and Shorte growing barley (right)

Source: field survey data (2016)

As the survey result shows, 72% and 70% of theomdgnt in A/kolakul and A/serawat
respectively responded that the patterns of sehsamiation of rain fall in the area was late
coming and early cessation, means that short peficaining time. As the information collected
from interview they said that in the late cominglaarly cessation of rain fall, the western part
of kebele is more affected by drought since, tmel ls quickly dry and contains low moisture

than the eastern part of study area contains vtstjwalka) dominated byeffcrops.

In Addition 25% of the total respondent said tlne patterns of seasonal variation of rain fall or
the timing of rain fall was late coming and latess&tion. According to the KIlI, the late coming
and late cessations were cause distraction dun@darvesting time especially affected to the
short growing crops like barley, wheat, bean ardl tedf so, the farmer said th&iQ¢ 272
P@-%. AT P@-%.) means that autumn locust is preferable than autain since, the autumn
rain is highly impacted crop production than autumcust because locust eats leaves of crops
and in the autumn most of the leaves of crops ayemhereas autumn rain harms the overall

production. Generally, the local communities perediclimate change in the study area due to
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erratic rain fall, late coming early cessation ademetimes late coming and late cessation (See

table, 13).

Table 13: Perception on patterns of seasonal weammof rainfall

Perception on patterns Of seasonaVillage Total
variation of rain fall A/kolakul Alserawat

No % No % No %
Normal 1 2 3 6 4 4
Late coming and early cessation 36 72 35 70 71 71
Late coming and late cessation 13 26 12 24 25 25
Total 50 100 | 50 100 100 100

Source: Computed from survey data (2016)

4.4.3. Perception on Causes and indicators of clireachange

Regarding the people’s perception on causes ofatimhange, some reasons were guessed by
the local people while others suggested by mostte@imetrologies in the world. Commonly it is
known that the causes of climate change are bdtiralaand human actions. However, the local
people could not give much emphasis for naturatgse which is playing the leading adverse
role in changing climate change in the area. Adogrdo the information gets from Kll of the
elder people of women and men, said that the caafsdsnate change is through the process of
human action e.g. by deforestation and by dig duarge stone from the side of mountain for
the purpose of house construction so this procgsaare enable to erosion. Likewise, either
natural or human or both natural and human proaese given as cause for climate change in
the area by the local household respondents.

Besides, they proved that from Haileselasie up ¢éogDregime the area was covered by large
trees and forests with use to live different wikdnaal like hyena and fox. But now these types of

forests and wild animals are lost by different hanfanctions, because people make high
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deforestation for house construction local namdnig constructing by digging the ground and
the roof is through wood most of the society usestimre crop production. For such kind
construction one person cut 50-60 large trees mstaact one house and after the large trees lose
the system of housing construction changed toAimd the other was dig out of large stone

which makes the area susceptible to erosion.

According to field survey, 40% of the respondentiikolakul and 68% of the respondents in
A/serawat perceived that human action or procdss dieforestation as a cause for climate
change in the study area due to settlement and aw&vation. Likewise, 18% of the total
respondent revealed that the natural process wathencauses of climate change but the rest

perceived curse/wrath of God as the cause of ciirdlaange.

In general large number of sample household pexdeileforestation as main cause of climate
change.

Table 14: Perception on causes of climate change

Causes of climate change No of Village Total
respondents Al/kolakul Alserawat
Curse/wrath of God No 10 4 14
% 20 8 14
Human action No 20 34 54
% 40 68 54
Natural process No 8 6 14
% 16 12 14
Both human and natural No 12 6 18
% 24 12 18
Total No 50 50 100
% 100 100 100

Source: Computed from survey data (2016)

Based on the indicators, sample respondents haifidd the major indicators of climate
change as follows; according to KIl from the elgeople of the sample household answered that

the area have great problem of ground and surfaterwlhe hand pump water in the area stays
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for less than six months due to low ground watexfoBe 10 years the local community uses
water from nearby rivers for home consumption, airdrinking and other agricultural
production. While now’s a day the rivers and lakethe area totally dry up in the winter season
due to rain fall irregularity. According to FGD sle/decrease of crops has considered as indicator
of climate change. Increase in uncertainty of trate especially temperature and the uneven
rainfall distribution have resulted in decline obp production, livestock and their products (e.g.
honey, meat, milk).

As survey data, respondent replied that the maiicators are dry up of ground and surface
water, loosing of crop variety for example loosofgong growing crops due to shortage of rain
fall and declining animal numbers as a result oirstge of food and disease. In addition rain fall
comes lately with small amount and high intenditgrt flood frequency etc, was existed in the
area. 26% of the respondents were revealed thathiberving changes in physical structure like
land degradation and increasing land slop of sardg.

Therefore, most of the respondent responded tleatnttst indicators of local climate change is
the dry up of water resources, next rain fall conteggly also the people replied increasing depth

of water availability ( ground and surface wat&ep figure,16.
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Figure 16: Local indicators of climate change

Source: compute from survey data (2016)

4.5. Impact of climate change induced hazards ondal peoples

Climate change is regarded as the most negatieetesf the significant advances in economic

development and well-being in the last century f&®006). The impact of climate change on

the organization of human societies has been theduof assumption by classical economists,
political theorists, and policy analysts.

According to Kll and FGD with the sample househ@dpondents said that climate change has
large negative impacts on social, economic andrenmental aspect of the community, based
on the declining amount, short duration and higtensity of rain fall and increasing in

temperature. In sequence very small positive imphctimate change is in decreasing frost and
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cold, because crop damage due to forest and coldl isore a serious problem. The economical,

social and environmental impacts are listed below.

Economical impact

An irregularity in precipitation is utmost importadisaster which cause food insecurity in the
kebele as a result of drought induced crop faillitee climate anomalies over the past years
have significantly impacted the economy of studgadry affecting the households’ income from

agricultural products. The impact of climate chamgel food insecurity is depending on the

capacity of land size differentiations of the conmity

The researcher nullified the hypothesis that, ther difference in the distribution of land size

among the different wealth groups using one way AMd(see table,15 ).

Table, 15: ANOVA of land size distribution amongseholds with different wealth status.

ANOVA
wealth rank
Sum of Squares Df Mean Square F Sig.
Between Groups 57.855 4 14.464 104.611 .000
Within Groups 13.135 95 .138
Total 70.990 99

Source: Own computation from household survey, 2016

The difference of mean between wealth status and ze is statistically significant. This
indicates an overall significant mean differencéaimd size by wealth status. Therefore, needs to
look the pair wise (Post Hoc) mean difference betwwealth status (better off, medium and
poor) contrasting to land size, so the first idéé&lowealth rank indicate, better off land size is
greater by 0.51563 from medium and 0.93382 frompita and the second is medium smallest
their land by -0.51563 from better off and gre#&er1820 from poor, the last the poor smallest

by-0.93382 from better off and -0.41820 from mediwnsignificant difference were obtained
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between all wealth groups, between better off aodr,pbetter-off and medium, poor and

medium (p= 0.000) See table,16 below. Generally significance difference indicates that the

poor community owns small land size than othergts®r impact is high.

Table, 16: LSD, Post Hoc analysis land size as déget variable and wealth status as
independent variable.

LSD, Post Hoc analysis land size as dependentblaréand wealth status as independent
variable.
(Dwealth |(J)wealth Mean Std. Sig. 95% Confidence Interva
rank rank Difference Error Lower Upper
(1-J) Bound Bound
Medium 51563| .04223  .000 4318 .5994
better off
Poor .93382| .04159 .000 .8513 1.0164
Medium better off -51563| .04223 .000 -.5994 -.4318)
Poor 41820| .04192  .000 .3350 5014
better off -.93382| .04159 .000 -1.0164 -.8513
Poor Medium _41820| 04199 000 5014 -.3350
The mean difference is significant at the 0.05lleve
LSD-Fisher's Least Significant Difference, MD(I-J)=Me@ifference of (I) and (J)
wealth status

Source: Own computation from household survey, 2016

According to the survey result, respondent reptieat climate change impacted grain yield,
followed by increasing of weeds and Spreading op atiseases with pest like karate for teff as
well as insect maize and sorghum. The rest answtrat]l declining of fodder and short

harvesting time are parts of climate change impacts
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Table 17: Impacts on crop production

The impacts on crop production No of Village Total
respondents a/kolakul Alserawat
Decrease in grain yield No 16 28 44
% 32 56 44
Declining of fodder No 5 9 13
% 10 18 13
Spreading of crop diseases and pest No 8 7 15
% 16 14 15
Increasing of weeds No 17 4 21
% 34 8 21
Short harvesting time of crop No 5 4 9
production(delay ploughing) % 10 8 9
Total No 51 52 103

Source: Computed from field survey data (2016)

Social impacts

The respondent said that based on social impaatsl outmigration due to frequent drought
occurrence, disrupted normal way of living and l@so resulted in family disintegration.
Moreover, the demand for child labors increased rwitbe households were short of
continuation. During group discussions, they resgdhat some people are migrating to nearest
towns to sell their labor. Particularly young peo@re migrating to Humera for seasonal
employment so, the young people affected by thensatlisease of western Tigray (Humera). In
addition, as the researcher observed during fiekkrvation, the people in the area uses water
for drinking from hand pump water and conflict argdhe people due to lack of sufficient hand
pump water accessibility to all society is commard dhe people spent more than 3 hours in
water fetching. In the area the problem is not dabk of water accessibility but also unwise use
of water also increases their vulnerability.

As KIl revealed, when the volume of the local riystihitsealaby reduced during dry season,

the community led to conflict on using the shalleell water source and in the summer season
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the local community create conflict with other kisb@edeg9 eastern of the study area through
over grazing land as well as with the forester imithe Seglamen kebele. Also the other conflict
source of the study area is due to erosion betweenpper and the lower streams particularly in

the western part of the study area.

Environmental impact

They stated that the major environmental impactslohate change are land degradation,
increasing land slop and lose soil fertility dueroreasing cultivated land and over grazing. In
addition degradation of natural vegetation or Igsii tree species hence the air condition has
become hotter, erratic with small amount of raith #and disappearance of special grasses like
Sindedo Girmty), Edini which are used for handicraft purposeswmmen’s, besides animal
fodder grassNlugiya). Those types of grass growth if the rain onselye&pril-May so, now

disappeared totally due to the case of climate gharkrigure 17, below shows that the

environmental impacts of climate change or padamd degradation.

"'%,f‘t

Figurel7: Land degradation
Sourcephotograph from field observation (2016)
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Severity of climate change induced impact

Severity refers to harshness of climate change démpaccording to Kll, due to unwise
utilization of natural resource for constructionterals, fuel wood, grazing land, primitive and
continuous farming, the area were exposed to seseileerosion, soil nutrient depletion,
moisture stress, deforestation and over grazingnaiic hazards like flood, drought, and rainfall
and temperature variability were very severe imrathe study area. Flood hazards were sever
in the study area due to that conflict among thpeupand lower stream settlers were very
common. The harshness of climate change inducedgHbtoeffects were extreme severity,
especially in the year 1976-1978 drought was agfibthe local community by out migration and
died large number of people also animals. In thé618nd1978 time of drought and 1977
existence of locust causes overall crop failureaddition they stated that, the severity of climate
change impacts before and after 20 years are vehatidifferent. Before 20 years, the
communities were high severity flood due to theglaluration of rain, flood enter in to their
home especially to their production store home tanted by digging the groundHidmo) then
much production of the community was altered bubt now’s a day for the reason that

introduction of different adaptation mechanisms.

The survey result indicates that, 46% of the redpats blamed that the effect of climate change
on their livelihood is medium and 32% of the respemt replied the high severity effect of

climate change while the remaining 22% of them oeded that climate change affected the
livelihood of their family less severely. So frommg generalized that, although the severity of
climate change was differentiated from person tcs@e and year to year but most of the
respondents replied that now the impacts of clinchnge are medium in comparing before 20

years.
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Severity of climate change impacts
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Figure 18 Severity of climate change induc

SourceComputed from field survey data (20

4.6 Causes ofulnerability

4.6.1. Vulnerability of local livelihood to climate change

Vulnerability is depends orpre-existing condition ophysical and social spe. Pre-existing
conditions include; the geographical location; matwf dwelling access to physic
infrastructure, information and communication sgsgpatterns of social capital; and the ab
of different groups or individuals to secure altdive livelihoods and ensure the flow
resources financial, social and politice-to maintain livelihood security (Twigg,200!
Climate change vulnerability on agriculture inclad#gecreased pasture availability and wz
decreased capacity of livestock to resist diseadepaoductivity in terms of milk and mealso
death of livesock. Generally, drought causes crop failure, legdo food insecurity, increas:
conflict over scarce resources, migration of pedptesearch of labor work and increased sct

dropout.
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Table 18: Main livelihood resources in the studgar

Natural Physical Financial Human Social
Pasture School Livestock Traditional Savings and
health care credit groups
Water Road Livestock products
sources Management Women income
Clinic Charcoal and firewood skills generating groups$
Farmland
Forest Irrigation Savings and credit House Women association
construction groups
Remittances
Seasonal/daily labor | Traditional shoe
making skills
Craft skills

Source: Kebele Agricultural office (2016)
Vulnerability on natural resources

Communities are observed significant vulnerabilify drought and extreme heat events on
natural resources such as pasture, water soueslahd and forest. Farm land is the most
important natural resource in their locality. In IKiespondent mentioned the declining
availability, productivity and quality of pastureend farmland lead to enormous human

displacement, death and crop damage.

Vulnerability on physical resources

A small number of physical resources are impactgddiought, flood and wind. As the
communities mentioned that the utility of tradit@mwells and ponds decreases due to reduced
water levels. Distraction of irrigational structdreby flood and out of use due to shortage of
water. Irrigation facilities are essential for rd@d agriculture dependent households. It is
assumed that households with irrigation facilitvedi be less vulnerable to changing rainfall
patterns in the study area. In addition flood dsi@n of road and wind challenges for the school

also other construction is shows a physical vulniéta of climate change in the study area.
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Vulnerability on financial resources

As a KIlI, the main financial resources upon whid¢hdy area communities depend include
livestock and livestock products, crops/grains,rsgs/and credit. As mentioned above, drought
leads to decreased pasture and water availahilhich in turn leads to livestock decreased and
death, reduced livestock productivity (in termsnoik and meat), reduced livestock disease
resistance, more livestock being sold on the maded lower livestock prices, there by leading
to weaker terms of trade and decreased househotimegs. As stated by many community

groups, income generated through livestock sale® inger sufficient, compounding poverty

and food insecurity. Among livestock species inttleaand sheep are especially vulnerable.
Goats and camels are more drought-tolerant andaléssted by pasture degradation and bush
destruction. Drought also vulnerable to savings aradlit groups/cooperatives, since incomes

from livestock, livestock products, crops, and\aties and charcoal are highly reduced.
Vulnerability on human resources

Drought is also vulnerable to human resourcesdhatsignificant to people’s livelihoods, with

education, health, human labor and various atslitegpabilities. Increased migration resulting
from droughts and conflicts leads to increased aslctimpouts. In addition, the decrease in food,
in times of drought affects human health, reducemdn disease resistance, human labor
productivity, and human capability to take on diffiet activities such as learning in schools,

craft and business management.
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Vulnerability on social resources

Social associations, such as youth associationsvanten’s income generating groups are also
vulnerable to drought impacts. Increased migradod longer durations spent searching for

water, livestock feed and food leaves little timmedocial activities.

4.6.2. Vulnerability and concern shocks

Increasing temperature, combined with dependencsaimnfed agriculture (the declining of the
rain fall and the frequency of the drought), aslwasldeforestation and land degradation of the
soils, have resulted in decline of agriculturaldarction according to Temesgen et al. (2008).
Besides, the sample household mentioned some afliberved shock in the study area with
different vulnerability between the two villagess AGD and survey, temperature, flood and
strong wind are highly vulnerable to the A/seraviidge because the place is quickly warm and
the vegetation’s shade their leaves in the wingarsen, flood is affected since surrounded by

mountain and sensitive crops to the wind storm.

Concerning very cold, human disease, cattle epidend frost hazards are vulnerable to the
village A/kolakul since 50% of the soil type vediis, there is high cold and mud in the summer
season due to that the local communities are valherto malaria disease. The remaining

respondents responded that almost all the clinsaticks listed above are observed in the area.

Generally, the majority of the respondents repkedreme temperature, flood, drought, crop
failure, cattle epidemics strong wind were the noashmonly observed climatic change induced

shocks in the study area (See table, 19).
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Table 19: Climate change related hazards

Hazards Responde Village Total
nts A/kolakul | A/serawat
Extreme temperature, flood, strong wind and | No 15 22 37
drought % 30 44 37
Extreme temperature, human disease, frost, floptlo 12 13 25
reducing crop production and cattle epidemics | % 24 26 25
Very cold, human disease, cattle epidemic, frosNo 15 5 20
and flood % 30 10 20
All of the above can be answer No 11 7 18
% 22 14 18
Total, No 50 50 100
% 100 100 100

Source: Computed from survey data (2016)

4.6.3. Vulnerable segment of community to climatehange

Even though, climate change has been the samd foeaple, the vulnerability on livelihood of

different wealth categories and social groups tstim® same (IPCC, 2007).

Women, men, children and elder perform differesk$aand have different roles, based on the

researcher collected the information by KIl frommen and elder people. According to the

FGD with elder women and men, they said that augs of the community are not equally

affected by climate change/variability. Vulneratyilis depending on the wealth rank, age and

sex of the community. As most survey and FGDs nedpots stated, children and women are

more affected by climate change impacts. Women Baveral household responsibilities; they

are taking care of children and livestock, fetchivager, collecting firewood and cooking food as

a result they are vulnerable to climate change ahfesides, crop failure as a result of irregular

rainfall may result in the selective starvationgots due to their poor capacity to adapt different

factors such as lack of community support (lowustaand limited access and control of natural
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resources they become more vulnerable than mennfardcan able to migrate to nearby towns

to escape from the drought patterns of the areasaaith for better future.

Figure 19: Women Vulnerability to climate change

Source: photograph from field observation (2016)

Children’s are also greatly vulnerable to the intpaaf climate change, drought has disrupted
children from attending their school through diéfiet types of disease, since the children could
not get sufficient food supply vulnerable to diffat disease easily and lack of educational
materials lead Students drop out from their schaold additionally respondents replied that
students are vulnerable to climate induced impabtsause they are used as adaptation
mechanisms to the impact of climate change by sgntliem to work areas to support their

individual family during severe drought event.

According to the interviews, poor people are mautnerable to climate change than medium
and better off households. The poor community dt#tat, climate change more vulnerable to
the poor community, because they owned small lanel sovered by one types of crop, in

addition with erratic types of rain fall the non-pgor community cannot seed at normal seeding

time rather stay until the better off or their mntinished then their crop exposure to drought.
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And some of the poor communities crop productiomas enough subsistence yearly and the

other poor community uses to consumption only withselling to the other needs of society.

In better off, owns a large land size, large fgnsize and large number of livestock amount.
So, if the farmer has large cultivated land collecich amount of crop production and varieties
like teff, maize, bean, wheat etc, in one year. Aney use different fertilizer (organic and
chemical fertilizer), introduced technology likedi seeding, and improved seed. In addition they
have large labor force so weeding on time rathan thse pesticides. If the farmer have large
family size, and with age of > 15 years old oflen@ any problem move to near country and
places to work then not only for themselves bab ajive support for their parents. In case of
female cannot move from their house. And also #teeb off farmer uses as alternative of selling
animal and crop production to the other needs butimcase of poor community so, the poor

community are more vulnerable to the climate valitgtb

Based on the questioner survey ranking vulneratdeps are women found that in both village
categorized in the first rank followed by childré&ig% followed by children 25% respectively
with 17% are elder of the total respondent the lasthe adult vulnerability is 3% of the

respondent.

Generally regarding on the above different respgna@men are first and more vulnerable to
climate change because they own small land sizer dwading internal and external
responsibility etc. And with regard to the wealtnk, the poor community is vulnerable to

climate changes (See table, 20).
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Table 20: Vulnerability segment to climate changéie community

Vulnerability to climate change Village Total

Alkolakul Alserawat

No % No % No %
Women 29 58 26 52 55 55
Children 14 28 11 22 25 25
Elder 4 8 13 26 17 17
Adult 3 6 0 0 3 3
Total 50 100 50 100 100 100

Source; Computed from field survey data (2016)

4.7. Climate change adaptation strategies

One of the intended objectives of this study wasdentify some of coping and adaptation
methods practiced by farmers, in response to imspaticlimate change and variability. The
sample households had adapted to cope up the isnpaciimate change and variability. The
most widely adapted strategies were that have ldtst to the household and relatively easy.
Thus, in order to minimize the problem related lionate change, the local community was
familiar to producing and practicing some adaptastrategies in the area since long years ago.
Likewise, the most common household adaptationtigexc in the area were discussed being
categorized under, Planting early maturing crogseags to be the major adaptation mechanism
of communities, preservation of food and seed g®rdiversifying livestock composition, Sale
old/ weak animal before drought occurs, migratoa Soil and water conservation. Generally,
this study included local (indigenous) and introetlic(governmentabnd nongovernmental)

adaptation mechanisms.
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4.7.1. Traditional early —warning system

An early warning has to be well-timed so as to ffecéve. Timely warnings assist to make
rapid for successful and exact responses and reduk tresolved for effective adaptation.
According FGD with elderly people there were vaitigbof rain fall from time to time, year to
year and month to month. In the local area rainetones onset from April, but now most of the
time onset from the half of Jun and depending oatieronset of rain the local farmer seeds
different types of crop.

And the elderly people said that, the local pegkdict the future occurrence of rain fall and
conditions of production, first through the conalitiof vegetation. Based on vegetation if the
Wanza Awuh) types of tree is very well in the winter seasbe tarmer predicts that time of
teff, if Echinopishispidus or local namB4dndien very well it is time of sorghum and medium
rain fall and onset April, if Acaciaetbaciaschide{nSeraw is very well they predict time of
drought and very small rain onset on the end of duthe tree of Crotonmachostachys local
name Tambuk)is very well the time of barley rain onset on beginning of Jun and if the tree
of Carrisaedulisvahl locallyAgamnm) very well to figermillet or they say a time fbfermillet.
Therefore the communities already prepare seed tyased vegetation prediction.

The second way that farmers predict rain condit®obased on the period’'s name like Matias,
Liquas, Yohannes and Markos. If the period is Matid is known for low rain fall, high
temperature, drought and famine. In the period igidse medium rains fall, temperature and
production. If the period is Yohannes and Markasytthink as a time for high rain fall, high
amount of production and very comfortable healtlissequence the community uses different
adaptation practices like, storing food crop byibgycheaply from the nearby vicinity, selling

livestock to food crop.
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Besides, elderly KII stated that, the local pegpiedict rain situation by using wind direction, if

the wind flow to north direction during spring seast is known for early rain, on the other hand
if the wind flow to south direction there is nomain the autumn season wind flow to south so
the rains in this time cessation, due to that knewn as autumn wind, regarding this prediction
they prepare short growing crop. Based on the gagyliction the society uses condition of the
sun, means that if the sun is very high in the imgmvithout cloud cover, the farmer in the area
predict that there is high rain fall, but if theseno cloud cover, they predict that there is o ra

rather the sun is very high. Therefore farmershar twork early at the morning and arrange the
position of flood way. These types of adaptatioacfice still now farmers use those traditional

early warnings especially wind direction and thadition of sun to predict rain fall.

4.7.2. Agronomical adaptation strategies

As the researcher observed during field observatoer the entire area of Seglamen kebele, the
predominant crops in the area are barley, teff,eathmaize, figermillet, bean and sometimes
sorghum. Crop production has been the most andc basdnomic activity for the local

community and the respondent’s use different ladalptation practices.

Different local adaptation measures are undertélefarmers in response to changing climatic
variation in the study area. As elderly people ede@ during FGD, the types of adaptation
practices of crop production such as short groveiegson crops (barley, wheat and bean), crop
rotations which means changing the type of cropmfane year to the next year, for example
from bean to barley, from barley to sorghum, fragefmillet to teff and storing food crop by
buying cheaply from the nearby vicinity and Praetfallowing, are the major and common

adaptation practices of the community.
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Fallowing, is local type of adaptation practice, there are tyypes of fallow: natural and im-
proved. Natural fallow consists of allowing lanéths usually cultivated to remain uncultivated
and instead using it for grazing or left to natwafetation to restore soil fertility. Improved
fallow consists of planting trees, mainly legumeetspecies, in order to enrich the soil within a
shorter time period, compared with natural fall®ekele-Tesemma 2007). Similar to this the
respondents said, white fallowing and legume falhgw White fallowing: in this the land Wait
for one and above years without cultivation. Angulmes fallow is the land sow in the half of
the summer season by grain legumes. Half part @&blAkul village or Wallaku is almost
dominated by one type of crop (teff) because timel ls comfortable for this crop and most

people used fallowing in that area and due toithatnhot more vulnerable to drought.

“Ato Berhe Yohannes is farmer of Seglamen kebelehvetated that, when we compare the
current fallowing system with previous years, Cathg fallowing system is reducing because of
two reasons, first, due to small land size of féand, second due to the introduction of chemical
fertilizer in the area. Chemical fertilizer introdad in the kebele in 1965 in Haileslasie regime,
with the price of 15 birr per quintal, from thatrte the community needs to cultivate their land
yearly using chemical fertilizer rather than fallmg for some years. They said th@&¢
9avd LGP 19l W1 F $.h), since the people owns very small land plot snarea.”

The fallow land always saw teff without using ongetimes using very small chemical fertilizer

(See figure, 20 below).
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Figure20: Grain legumes (left) and Teff dominatedaa(right)

Source: photograph from field observation (2016)

Mixed cropping: Mixed cropping is complex cropping systems in whigfo or more crop
species are planted within sufficient spatial pnoky to result in competition or
complementation. Mixed cropping is growing of twomore crops simultaneously on the same
piece of land (field), there is crop intensificaticn both time and space dimensions thereby
enhancing yields which is practiced in the wesfaarts of the study area, but not in the eastern
part, wallaku half of the village A/kolakul, and makil small part of the village A/serawat. The
western part of the study area is warm quickly ttieneastern part and vulnerable to the impacts

of climate change (See figure, 21 below).

Figure 21: Mixed cropping

Source: photograph from field observation (2016)
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Inter cropping: are the other local crop adaptation practices amst oses in the western part of

the study area. This is type of farming practicansethat growing of one dominant crop and the
other types of crop sow rarely (in one cultivatadd more than one seeds). This is important to
compensate one to the other types of crop andttmgey types of crop in the same time or one

year from the same land area (See figure, 22below).

e

Figure22: Inter cropping, Teff & Abyssinia (lefSunflower, maize & been (middle); wheat and
Abyssinia (right)

Source: photograph from field observation (2016)
According to the survey result indicates the resieois uses different local adaptation

practices, most of the local listed adaptation ficacare dominated in the study area. And those

adaptation mechanisms practiced based on theitlwstatus and their settlement village.

Regard less of their amount the three wealth gragpondents equal practice (100%) on
cultivation of food crop as alternative means ieithespective village, because crop cultivation
is first livelihood in the area followed by reariragimal. All better off respondents are used
Organic fertilizer (manure) and followed by 88% aPt% of medium and poor households
respectively. In addition 39%, 12% and 9% of thétdveoff, medium and poor respondents
respectively informed that they were storing foadpcby buying cheaply from the nearby

vicinity attempt to reducing the impacts of climateange. As the Kll with adultery stated that
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the person who owns donkey especially camel siraghange and store crops from the town
Edagaberhe and Adet e.g. barley to maize and log&@fft Other adaptation practice which is not
used more by the respondent and create greatatifferamong the wealth group are fallowing
practice and mixed cropping. With regarding to thibowing 52% of respondent practiced by
better off, 6% from medium and no one is from tlw®mpcan practiced, because as explained
before fallowing needs large land size. 94% ofdvetiff respondent, 76% from medium and
18% of poor are practiced mixed farming adaptapaoactice, this is as information from the
poor community, to practice the mixed cropping épehds on the large land size and different

types of seed by this case most poor communityraatticed.

The rest crop rotation and inter cropping are srddferentiation among the wealth group.
Fallowing system is most dominated in the eastarh giudy area they use pluses types of crop,
as well as crop rotation, inter cropping, mixedpging and short cropping season are the other
most dominant adaptation strategies in the wegtarh of the study area. Generally from the
survey result and Kll the information indicatestthgronomic adaptation practices are different

with labor force availability, land size, wealthdaland of the village type (See table, 21 below).
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Table 21: Crop production adaptation system

Crop production related adaptation to No of Wealth rank Total
climate change respondent | Better off | Medium | Poor
Practicing cultivation of crop as alternatiyéo 33 33 34 100
means % 100 100 100 | 100
Storing food crop by buying from the No 13 4 3 20
nearby vicinity % 39 12 9 20
Practice short growing season crops No 30 31 26 8y

% 91 94 75 87
Practices crop rotations No 31 31 26 88

% 94 94 75 88
Practice fallowing No 17 2 0 19

% 52 6 0 19
Organic Fertilizer(manure) No 33 29 7 69

% 100 88 21 69
Mixed cropping No 31 25 6 62

% 94 76 18 62
Inter cropping No 30 28 17 75

% 91 85 52 75
Total of multiple response No 218 187 146 551

Source: Computed from field survey data (2016)

To full fill the gaps of local adaptation, the NG@d Regional government institution intervene;
respond to adapt the impacts of climate changeitondn that particular locality. From the
FGD, all of the participants blamed that they htarge assistance by different institution of
governmental and nongovernmental organizationsutfirovarious methods contributed to the
local community. Adaptation strategies designed @odnoted by the government then accepted
and implemented by the community are like introduseil and water conservation systems, a
forestation activity, Percolation ponds are corited to reduce run off and raise ground water
level, providing improved seed, chemical fertilizand Introduction of early maturing crop
varieties is another government strategy. Crop ytdn introduced adaptation activities are

such as chemical fertilizer, improved seed anddeeding etc.
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Line seeding As the researcher observed during the field lithtee seeding types of adaptation
mechanisms was use very small number of communiiigghe adult people responded during
FGD, line seeding is one of the introduced adamtathechanisms and very important practice,
but as that of significance it includes drawbadkghe practice of line seeding it needs high man
power in the seeding time and also creates verylsvsice it have large gape of space entire

crops of the land. So, by this case line seedingésl by small number of farmers (See figure, 23

below).

Figure23: Bean (left) and Teff (right) line seeding
Source: photograph from field observation (2016)

According to the KIlI, another common adaptationcpca in the area is chemical fertilizer. Still
now, the amount of the chemical fertility decidé @ople to credit by the local DA not by
capacity or willing of farmer them self, by thissealand size and fertilizer is not much and with
poor community the local DA associated with theesahet program they obligate to buy by the

payment other ways leave out from this aid.

The survey result indicates; regardless of amollimioaiseholds use chemical fertilizer. And the
other adaptation practice that has not use morthéyespondent and creates great difference
among the wealth group are line seeding and imgrseed. With regard to line seeding 52% of
respondent practiced by better off, and 3% from ioradand no one is from the poor can

practiced, because as explained before line seedinds large family size in the seeding and
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weeding time, but in case of improved seed (whedttaff) the case is price expansiveness so,
mostly used by the better off and sometimes bypther community. In general the introduced
adaptation practices creates greats difference grttue wealth rank, especially on improving
seed and line seeding almost none practiced byadbecommunity (See table,22. below)

Table 22: Introduced crop adaptation practice

Introduced crop adaptatign Wealth rank Total
practice Better off Medium Poor

No % No| % No| % No %
Line seeding 17 52 1| 3 of O 18 18
Improved seed 21 64 9| 27 2 6 36 36
Chemical fertilizer 33 100 33 100 34 100 100 100

Source: Computed from field survey data (2016)

4.7.3. Biological adaptation strategies

As the interviewed local D.A, most of the peopleerstand the function of forests, since they
received formal and informal trainings and useedéht information technology like radio. The
community uses different adaptation practices saghre-forestation, socio forestry and agro
forestry etc.

Moreover, the government and non-governmental agstdrted exotic tree planting in the
individual and communal land of study area. Inshely area the society is affected by shortage
of grazing land then the community use exotic plaating likeSaspaniyao feed their animals

through the cut and carrying system (See figurb&ldw).
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Source: researcher captured from field observ480i6)

4.7.4. Soil and water conservation

As the data from the farmers, the main physicakeoration measures implemented in the study
area were like tracing and stone bench. Beside ther some sources of water which are used to
the local communities in the study area includiivgm, spring (hizezgi, migoanda, miklkal and

mialak) which are important for home consumption andsigek uses.

According to KIl with elder peoples they said thaten though the amount of water has
gradually been decreasing due to the erratic natfireain fall in the area, households are

harvested the different water source like shallostl.w

In addition the local people were trying to empkpme adaptation mechanisms physical soll
and water conservations such as water harvestingglmainy season to crop production like

changing flooding way inter to the cultivated laddyging local trench (See figure, 25 below).

Figure25: Local physical adaptation systems

Sources; photograph from field observation, (2016)
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Inside of introduced adaptation strategies, ageélearcher seen during field observation, there
were some practiced of soil and water conservattere implemented such as, deep trench,

terraces, hill side terrace, half moon, gabionlygeiitting and stone bund (See figure 26 below).

Figure26: Introduced soil and water conservationtinoel

Source: photograph from field observation, (2016)

In addition some source of introduced water hdmgsstructure related in the study area
including check dam, vasca, spring development]ashavell, river diversion and percolation

diet Horeyg. Some of the above mentioned sources of wates tualt by the local community

individually and communally. In addition as pretysebserved during field observation the
households in the area uses water for drinking fland pump water but it creates conflict
among the people because of lack of the hand puatprvaccessibility to all society and the
people spent more than 3 hours in water fetchimghat area not only lack of water accessibility

but also they have wisely using problem of the camity.
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Table 23: Water harvesting structures

No Type of structure Nof structures
1 Check dam 30

2 Shallow well 5

3 River diversion 2

4 Motor pumping 7

5 Spring development 2

6 Vasca(Tanker) 1

7 Water pond 127

Source: Water resource development office, Segldabale (2016)

According to Kll with elder peoples they said tinadre over the amount of water has gradually
been decreasing due to the erratic nature of edinTihey revealed that the river of this area is
dry up from the February so, the local livestocksuso drink from different communal human
harvesting water source like shallow well in theaaso that the local people were trying to
employ some adaptation mechanisms such as diggishatiow well, using of percolation diet

(horeye), river diversion, check daand other harvesting rain water (See figure, 2@vie

Figure27: Introduced water conservation structure

Sources: photograph from field observation, (2016)

As depicted in survey result 70%, 15% and 0% ofrdspondent from better off, medium and
poor respectively use water pond in the study akeeording to the KIl with poor people stated
that, the poor community not use adaptation meshasof water ponchpreye),since they have

not capacityskill and comfortable land, as a result more pcactiby the better off. 18% of the
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better off community, 3% medium and 0%poor respdntiethe adaptation system of motor
pumping. And 58%, 33% and 24%o0f the respondentatedethat water conservation during
rainy season. In general from the above listed mratated adaptation practice done to meet the
water demand of humans, livestock and crops. Laugeber of the respondent uses Water pond
harvesting system followed by, water conservationndy rainy season, the last and use by small
number of respondent is motor pumping. So regardnggresponse of survey and Kil this
generalized that, water related adaptation is mpaaeticed by better off community than poor in
general and female in particular (See table, 2dvbel

Table 24: Water conservation structure adaptatitvategies

Water conservation structure ItYeiank Total in
No of Better off | Medium Poor| %
respondent

Water pondlforeye) No 23 5 0 28
% 70 15 0 28

Motor pumping No 6 1 0 7
% 18 3 0 7

Water conservation during rainy No 19 11 8 38

season % 58 33 24 38

Total No 48 17 8 73

Sources: Computed from field survey data (2016)

In addition to the crop and water adaptation sfjiate the government great contribute to the
local livelihood diversification from one activityf crop to raring livestock, beekeeping, chicken
etc in the form of credit, safety net program @&mductive Safety Net Program is also one of
government induced adaptation strategies. The oigective is to fill food gap of the constantly

food insecure farmers by assist crop (wheat) sothieafarmers may not to sell their remaining
assets. And through giving early warning on climeltange and impacts by the local DA, on

giving or providing credit by the form of chickdmggaitand also mountain rehabilitation.
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Based on the nongovernmental institution the (GLRJEorganization contributed many
practices to the society, such as construct scimotile area, distributing gabion regarding the
impacts of land degradation of the area and tdiliwed diversification contributetdegait for

women to pay the money by the form of Ikube etguFe, 28 below shows the livelihood
diversification of governmental accessibility ofidten and modern honey system in addition

NGO contribution of gabion to the local peopleheit kebele.

Figure28: Introduced livelihood diversification aplation systems

Source; photograph from field observation (2016)

As the survey result indicates that, most of tegpondent in the kebele responded that the
governmental institution is contributing adaptatipractice such as giving early warning by
using metrological information and provide agriowdl input, followed by 22% of the
respondent stated that safety net program is govental adaptation practice. Beside 20% of the
respondent answered that, governmental and nongoestal institutions contribute their
adaptation practice by providing kind credit. Ingeal based on the FGD and survey result,
summarized that the governmental and nongoverninadtgptation system large effort to the
local community like livelihood diversity and prawing kind credit etc, and some practice of

nongovernmental organization adaptation mechanirolsmate change (See table, 25 below).
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Table 25: Introduced livelihood diversificationssgm

Governmental and nongovernmental No of Village Total
interventions respondent | A/kolakul | A/serawat
Through giving early warning and provide | No 30 28 58
agricultural input % 60 56 58
Safety net program No 13 9 22
% 26 18 22
Providing credit No 7 13 20
% 14 26 20
Total No 50 50 100
% 100 100 100

Source: Computed from survey data (2016)

4.7.5. Local livestock adaptation strategies

As observed during observation over the entire afeédeglamen kebele the local communities
have had predominantly cattle, goat, sheep, cameldonkey. Livestock production has not
been the most indispensible and not the basic ecicnior the local community but they use as
adaptive mechanisms next to crop production sincese life style has entirely been based on
crop production.

As the survey result indicates in table, 26 belthe, livestock related adaptation mechanisms of
the respondent have different range by their wealtik and gender. Most of the respondent 85%
male and 3% female of the respondent better d6 ale only of them from the medium and
29%male with 3%female from poor responded thatedesing the number of livestock is one of
the livestock adaptation practice. As interviewhnitetter off, stated that now the number of
livestock is very small from the previous becaukeraatic with very short period of rainy time
and increasing temperature, the community expdsutiee problem of animal fodder. Before 20
years ago the local people uses grass as livesiddier not only for the summer season but also
for the winter season, by drying and storing lagaime Durka) in addition to the production
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crop residues and in that time they feed the whdale on the communal grazing land, but now
the livestock fodder is most depend on productesidues in all season and they feed especially

in the morning and evening.

In addition 52% and 6% of better off male and flsmaspectively, 24% medium of male, 29%
poor of male respondent answered that, Sale oldkwaimal before drought occurs. In addition
9% of male and 53% female of the total and pogpoedent replied that none of the above was
practiced since they have not their own livesto8k. information from interview of poor
community, the poor community is more vulnerabléh® climate change because they have no
alternative adaptation mechanisms livestock, |édirgy the livestock to purchase food, renting

out animal.

This implies that the local community of the stuahga has already been confined to the most
commonly known livelihood adaptation practice wiéispect to the livestock production so as to
minimize the adverse effect of climate change is ffarticular vicinity. And it reflected that

livestock adaptation more practiced by male antebeff less practiced poor and female.
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Table 26: Livestock related household adaptaticecpce

Livestock related house | No of Wealth rank Total
hold adaptation practices | respondent | Better off Medium Poor

Male | Femal | Male | Femal | Male | Femal

e e e

Increasing the number of | No 1 1 0 0 0 2
livestock % 3 3 0 0
Decreasing the number off No 28 1 26 0 10 1 66
livestock % 85 3 79 0 29 3 66
Selling the livestock to No 3 0 2 0 0 1 6
purchase food % 9 0 6 0 0 3 6
Rent out animal (horse, | No 0 0 1 0 0 0 1
donkeys, camels and oxenyo 0 0 3 0 0 0 1
Cattle entrustment (giving No 4 0 2 0 6 0 12
out) % 12 0 6 0 18 0 12
Sale old/ weak animal No 17 2 8 0 10 0 37
before drought occurs % 52 6 24 0 29 0 37
None of the above was | No 0 0 0 3 18 21
practiced % 0 0 53 21
Total No 52 4 40 0 29 20 145

Source: Computed from field survey data (2016)
In related to livestock fodder, movement providesopportunity for their resource availability

and job searching. Movement was determined by Wadadility and distribution of resources

mainly pasture, water and job opportunity. As thi@imation revealed by Kll with women they

said that, in the summer season the community mdaig movement to search pasture around

to the other kebeleMedeg9 with the demarcation of river since in the sumrseason the

livestock fodder is depend on communal grazing ldnd in the winter season the livestock
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fodder is crop residues like teff, barley, maize arheat so, the communities move to the water
availability areas sometimes go to the other kefgHintambuk)southern study arda addition

more information from Kll better off, answered thatthe summer season most of the livestock
owner or better off community were move to searcdwigg land than the other, but some of
them have their own grazing, their home is neaeshe local mountain and the movement of
poor community is most of time in the summer andter season for seasonal labor especially
Humera and the some people to the Aksum town. Btite summer season women work in their
local area with the better off community as dadlgdr especially in the weeding time. Figure, 29

below shows that, local daily movement of livesttakhe local communal grazing.

Figure29: Communal grazing areas

Sources: photograph from field observation, (2016)

In the study area there is conflict due to pastanel, water and flood. According to FGD held

with the local elder people, conflict was primarigsolved through discussions or negotiation
among clan leaders and elder peoples it is loadtjpes. First a group of people was formed as
conflict resolving committee from their local sullage and they arrange their own time, most

of time they use Sunday weekly and on the date 2htmy. But if the conflict remained
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irreconcilable, they proceed to the other optidngeneral, although conflict is inevitable due to
the mobility nature of farmers to get the accedigibof water, grazing land and through the
geographic nature of the area leads to erosiongmglihe conflict resolution mechanisms in the
area has given more opportunities rather than ubesugh administrative personnel or

introduced types of adaptation system.

As it is shown in table, 27 below, out of the tdtalusehold respondents, large number of them
responded that the conflict resolving mechanismiccdae held through negotiation among
council of elder people. Whereas the remaininghef tespondent responded that conflict is
resolved through negotiation among clan leader st answered none of the above

mechanisms we use.

Table 27: Local conflict adaptation mechanismshia study area

Conflict adaptation mechanisms Village Total
Alkolakul Alserawat

No % No % No %
Through negotiation among council of| 32 44 29 58 51 51
elder people
Through negotiation among clan (trip) | 13 28 14 28 27 27
leader and forester
None of the above mechanisms we uge 5 10 7 14 122 1
Total 50 100 50 100 100; 100

Source: Computed from field survey data (2016)

4.7.6. Other adaptation practice

This adaptation mechanisms practiced in to two wapgdividual and communal systems
(communal activities most of time uses in introdu¢gpes of adaptation practice). Regarding
their individual, as interviewed with better offrfaers stated that, like sending children to
relative (in other place), changing of livestockstoall animals goat and sheep and camel use as

alternative to plough. Interview with medium farméy using pair of oxen with coordinate
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ploughing already before the seeding time themndurainy time seeding by using different other
animal’s local namewahilal) for Teff only uses for two things one for theatic rain fall and

two for problem of oxen.

As survey result indicated, the other means optdi@mn mechanism more used by the better off
community Sending children to relative (in otheaqd) 70% of them, 33% and 29.4% of them
medium and poor respectively Sending children tatike (in other place). As the information
collected by KIl, stated that the better off commtyimore practiced the Sending children to
relative adaptation mechanisms, because of largelyfesize. And the poor and some part
medium peoples are migration to search seasonail. |&md the poor community more used to
using traditional safety net system 71% with nocaey in case of better off and medium
similarly renting out pasture land ( only if priedt41% the poor, 3% medium community. The
female and poor households revealed that the ptiodusafety net was the main source of their
income and if the productive safety net were plagethey are vulnerable. Accordingly, the
poor and female households were used the inconme $afety net only for consumption (See
table, 28 below).

Table 28: Other means of household adaptationipeaict the study area

Other means of household adaptatignNo of Wealth rank Total
practice in the study area respondent| Better off | Medium| Poor
Renting out pasture land No 0 1 14 15
% 0 3 41 15
Selling fire wood and charcoal No 2 1 0 3
% 6 3 0 3
Sending children to relative No 23 11 10 44
% 70 33 29 44
Using traditional safety net system No 0 0 24 24
% 0 0 71 24
Total No 25 14 48 87

Source: Computed from field survey data (2016)
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Other means of adaptation strategy includemvation. As the local developmental agency
revealed that they have more efforts to reduceirtipacts of climate change in the area by
different systems, although in this area have aonhér training center (FTC), but they try to
create social early warning of climate change dadmpact, based on air pollution the local
community to use biogas and solar system, baseuater related disease to avoid home nearest
swamp and drinking water by using chlorine etc.

As figure, 30 shows biogas, the researcher obsdrees the field observation in the biogas
system, by digging hole in the nearest the toihet daily collecting of animal dugs then mixing
all in the hole after that the energy uses fohtlignd food preparation. In addition to the
researcher observatiotAtoAfwerkiFissaha, is a model farmer and admiragtr of the kebele,
said that, this biogas is uses for the energy sewfcfood preparation and light energy, as a
result reducing of air pollution and deforestation.

[

= "

Figure30: Biogas use as source of energy

Source: photograph from field observation data @01

“’As the only in the kebele user biogas person AtwvArki Fissaha said that biogas use not only
for energy but also use for other function of femr system. In comparing the chemical
fertilizer and this biogas result fertilizer, theun biogas fertilizer is very well using for
continuous year but chemical fertilizer is for dimaes only. As below figure seen maize is the
only used by manure fertilizer”.
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F)'iqure&’l : Oter fnction . biogas
Source: photograph from field observation data @01
4.7.7. Barriers to climate change adaptation
The community pointed many factors which hindenfars’ ability to adapt to climate change.
According information gained from the adult womerdanen respondents during FGD in the
study area, as these local communities were higiagginalized in many aspects such as social,
economical, culturally and geographically, the locaping and adaptation practice have
remained challenging for them to overcome the irtgpatthe climate change in their respective
village. They stated that, in the area have higiblem of transport service, if any person wants
to go to the market or Aksum town, he/she go tb joakney to the other Kebele known as Dura
and sometimes get in their kebele but the pricd @anot balanced with the distance of the area.
And according to the information getting from the#ul respondent during Kill, they revealed
that the local community has had major challengeseducing the impacts of climate change by
lack of natural resource and lack of knowhow to dl@vities of new technology. For example
the government supports to livelihood diversifioatby giving credit in the form dfegaitbut
the local community could not get any importanheatthe community lead to crises since many
cattle’s are died, because of cold and shortadedofer.
In addition to this in the area the other chale¢p adapt the effects of climate variability,
lack of knowledge like using modern honey systém that ofbegaitthe government give by
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the form of credit to use the society to adaffedent climate change impact but not the society
uses, practically the community take the modemelgcand put it without using in their home
since the community have not know how about modeyney using system, not only the
community but also have not knowledgeable localettgyment agency in the area. So the
community have large problem of these and othellserfell simply the society to the impacts of
climate change.

As a survey result, majority of the respondent iegplthat, Socio economic condition and
Shortage of land followed by Shortage of labor éoend lack of information. And the lowest
such as lack of market access and lack of agri@iltmputs are constraints of coping and
adaptation to the impacts of climate change. Inegdn this implies that local coping and
adaptation practice to the climate change indutedks have seriously been challenged in the

area by the major constraints mentioned below {Sge, 29).

Table, 29: Barriers that hinder adaptationechanisms in the study area.

Barriers of adaptation Village Total
mechanisms Alkolakul Alserawat
No % No % No %

Socio economic condition 21 42 22 44 43 43
Lack of information 8 16 7 14 15 15
Lack of knowledge 7 14 4 8 11 11
Lack of agricultural inputs 1 2 0 0 1 1
Shortage of land 18 36 18 36 36 36
Shortage of labor force 16 32 13 26 29 29
Lack of market access or poor 9 18 2 4 11 11
transport service

Source: Computed from field survey data (2016
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CHAPTER -5

CONCLUSION AND RECOMMONDATION

5.1 Conclusion
The focus of this research is assessing localiiwetl adaptation strategies to climate change
and variability. Based on the questionnaire survécus group discussions and field

observations the following major conclusions arelenpossible:

» Community problem of needs and priorities: Generally the problem of needs and
priorities of the differentiated community vary evealth rank and settlement village.
However, the most predominate problems among theelis are drought, decline of
cultivated and grazing land and soil erosion whacl directly or indirectly related to
climate change. Similarly the other problems weskated to the increasing price of
agricultural inputs and lack of compensation foe tbss of agricultural land due to
infrastructural development. In other words itatated to the policy issues.

» Perceptions on climate changeBy and large the community perception is skewed to
the decreasing trend of rainfall amount and inéngatemperature across the different
regimes since 1960 This has been compounded by high intensity offakh which
accelerates run-off and soil erosion. Usually ¢neatic rain is accompanied by crop
failure, declining of grazing and livestock diseasEhis perception has some similarities
with the local metrological evidence.

In addition the farmers have wider range of un@eding to the causes of climate change
related to natural and human factors. Most of therderline to the deforestation and

population pressure, while others some have umgewith natural.
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» Impact of climate change: No doubt framers have complex, diverse problemd$ an
challenges also to isolate the impact of climatengfe as it is integrated with other non
climatic phenomena’s. The impact includes infestatof human, plant and livestock
diseases, decline of plant biodiversity, land dégtian and decline of land productivity.
Similarly the decline of land productivity attrilaat to food insecurity and dependency on
safety net program. Some are forced to migrateliaruareas, while students are dropout
from schools during drought. However, the positimpact of climate as indicated by the
target farmers is the decline of frost with therg@asing of temperature. Hence crop
damage due to forest is no more a serious probighei community.

» Vulnerability to climate change: Within the study area the most vulnerable natural
livelihood resources or land use land cover arecthiévated and pasture land areas.
Moreover, the poor wealth rank groups in genera aomen heads in particular are
vulnerable mainly due to limited access to resaurceluding land, livestock and
agricultural inputs.

» Adaptation to climate change: Generally both indigenous (local) and introduced
agricultural practices are attributing to resilienon the negative impact of climate
change. The indigenous farming practice includaditional early warning systems using
different indicators, physical soil conservationasares and agronomic practices. There
is also a shift from cattle to small animals inchgisheep and goats to adapt drought and
pasture shortage. Similarly the government extenservice has many packages
including agronomic measures (improved seed, usdedilizer, line seeding and
weed/pest control), improvement of livestock bregth local including begait fodder

and beekeeping. Similarly the natural resource g@ma&nt under the watershed
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approach attributes to rehabilitation of forest atejyraded lands and development of
small-scale irrigation. The safety net program etirgg the poor with cash and grain has

also attributed to the protection of asset lossamdervation of communal resources.
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5.2. Recommendation
Based on the objectives and conclusions the fofigwinajor recommendations were made

possible:

» Mainstreaming climate change:The livelihood bases of the rural economy are lgigh
influenced by climate change. Hence any developrirgatvention in the rural setting
needs to mainstream climate change and develdpgyréor diversification.

» Targeting the poor: Usually the most vulnerable community in the rgetltings is the
poor in general and the women in particular. Acoagly the extension services need to
address the needs and priorities of the poor wattiibutes to the resilience of climate
change and assuring food security.

» Supporting indigenous practices:The farmers have deep rooted practices in good land
husbandry on agronomic and physical soil consematneasures. Hence this practices
need to be strengthened and integrated with mdadehmologies.

> Integrating early warning systems: The traditional early warning system need to be
investigated and combined with modern metrologica¢asurements for reliable
outcomes.

» Expansion of extension servicesAlready the government extension services on
agronomic, livestock and natural resource managehwre attributed to the adaption of
climate change. However, this needs to be intextsiind expand for assuring food
security and resource management. Similarly undkeentater harvesting approach both

the indigenous and modern technology need to legiated.
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u€xtionnaire

Addis Ababa University

School of graduate studies

Department of Geography and Environmental Studies

My name is Brkti Asayehegn, a graduate studentdufi®&\Ababa University. | am conducting
a research for the partial fulfilment of master aft (MA) degree in geography and
environmental studies. The aim of this questiornarto gather data on farmers’ perception
of and their adaptation efforts to climate changgébility for educational research going to
conduct in rural Kebeles of Seglamen Administratiokindly request respondents to fill this

guestionnaire honestly and carefully.

Annex-one
1. Demographic and socio economic characteristic$ lbouseholds

1.1 Gender of the household head: 1. Male 2.dem
1.2. Age of the HHH:
1.3. Family size of the HH:

1.4. Levels of education/ cod/;

1 illiterate 5 grade 9-10

2 read and write

3 grade 1-4 6 grade 11-12

4 grade 5-8 7 above grade 12

1.5. Marital status of household

Q1/ what is your marital status?



1. Single 5. widave

2. married 6.polygame

3. divorced 7.beregvadower or widow)
4. separated

1.6. Income generating livelihood activity of house hold members

Q 2/ which income generating livelihood activity douse hold members perform to earn their living?

LIVELIHOOD ACTIVITY

S.NO yes | No
1 Crop productior
2 Sales of fire wood , wood product and char

3 Wage labore

4 Trading livestoc
5 Crafi

6 Traditional heale
7 Pensiol

8 Remittanc

9 Oxen rentin

10 Land rentin

11 Cattlefattening

12 Milk and yoghurt sellin

13 Hides and skir

14 Livestock forage / animal food/selli

15 Mixed farming

16 Crop production and off farm activ

17 Other activity




Q3/. Do you have your own farm land? 1yes 2. No

Q4. / If the answer for question number 3 is ‘Ylesv many hectare __ and what your land
use land cover is? 1. For pasture 2. Cropywiah only 3. Use for both 4. If other
specify

Q 5/ Based on question number ‘4’ what types ahftand do you have?

1. Thick 2. Medium 3. thin
Q 6/Type of agriculture practiced 1. Rain fedyadl Irrigation only 3. Both
Q7/ If you used irrigation estimate the size otigaked land hectare.

Q 8/ How long you have been farming?

Q9/ What are your dominant crop production andsliwek? List in the table below.

Village Alkolakul Alserawa

Crop type

Livestock

Q10/ Please estimate the total crops produced@ddast year



No Type of crop Quantity Quantity Single Price Total
produced in|sold in
quintal quintal
Grain Maize
1 Barley
Wheat
Teff
Bean
Figer
Millet
Sorghum
2 Vegetable
3 Fruits
1.7 Situation of livestock possession in the staicha
Q 11/ have you currently owned livestock? 1 yes 2 No

Q 12/ If your answer to question number 11 is’ yaeyw many livestock? List in the table

below.

S.NC

Number of livestock (befor | Number of livestock ( at prese

three years)

Livestock typt

Cattle

Came

Donkey

Goa

Sheej

oo M WN|F

Other specif

Q13/ was there any livestock loss or death obseduedto climate variability induced effect

for the last three successive years? sl ye 2 No

Q 14/ what are the most prevailing problem of lteek production in your locality?
2 Livestock disease (epidemic)

1 Degrading of pasture (drought)

3 Absence of animal health treatment 4 siertd water 5 increase in temperature




6 -------- R R R can be possibnswer 7 If others specify
1.8 house hold asset possession (access to crfatancial)
Q 15/ do you have access to credit? 1 yes 2 No

Q16/ if your answer to question number 15 is ‘yfiesin which source did you get the credit

for the last three consecutive years?

Please, fill the amount of money obtained in eaelhryand then purpose of the money

obtained in the table shown below.

No Source of credi Purpose of the money oknec

Family or relativi

Money lender:

Traditional institutiol

Government organizatis

NGOs

Remittanc

N[O~ WIN|EF

Other specif

Q17/ if your answer to question Number'16’ is Noavmajor reasons

1 lack of interest in accessing credit 2 fafdnigh interest payment

3 fear of credit in terms of social context Hs&nce of lenders and lending institution
5 if others specify

1.9.Please estimate your total annual off / non farcoine

0 Type of income sources Sex Monthly income Anmoedme
Remittance
Charcoal selling
Daily labor
Small shop
Poutry

Total

gl rlw|N|R| =




Annex- two

2.2 The community problem of needs and priority
Q 18 has your Community problem of needs and yidri

1. Yes 2. No
Q 19/ If your answer for question number ‘18*yss” what types of problem?

1. Absence of good governance 2. Economical liBate variability related 4 if others
specify , For your answer, how, clarify

Q 20/ have you ever faced problem related cordliet to mobility in and around your locality?
1. Yes 2. No

Q 21/ if the answer for question number ‘20’ is yg&hat would presumably be the source of
conflict in this particular area?

1. Water 2. Grazing land 3. Investment interi@nt 4. Erosion 5. _ , | and
can be possible answers 6. if others specify

Q22/how do you possibly resolve such conflictsonrylocality?

1. Through negotiation among council of elder basedcastomary law 2. Through
negotiation among clan leader 3. Through admatise personnel 4. |, and
____can be possible answers 5. if othersifspec

2.3. Community perception on climate variability
Q 23/ what is your general perception on the attaristics of water cycle of the area in terms
of its temperature and precipitation condition?

1. Erratic rain fall with slightly decreasing treadd increasing in temperature
2. Complete absence of rain fall and decreasirigmperature
3 uniformity in temperature and rain fall  if éther specify

Q24/ is there any observable change in the amufuain fall, temperature and frost during
these three regimes (Haileslasia, Derg, and FDRE)? yes 2 No

Q25/ If your answer to question number ‘24’ is y®w do you characterize the magnitude of
change in rain fall, temperature and frost?



1 very high temperature, low rain, and frost 2rwlow temperature, high rain and frost, 3.
Medium temperature, rain fall and frost 4verythigmperature rain and frost 5 very low
temperatures, rain and frost 6 if other specify

Q26/ what are the patterns of seasonal variatiagaioffall in your locality?

1. Normal, 2. Late coming and early cessatioihaBe coming and late cessation, 4. If others
specify

Q 27/ If your answer to question number’ 26 ‘igel@oming and early cessation of rain fall,
what would often happen in your locality?

1. Decrease crop production 2. Decreasestupaland 3. Drought 4. Mobility due to
scarcity of natural resource 5. Increasestivek loss 6. Distortion of production during

harvesting time
7, , , can be possible answers

8. If others specify

Q 28/. Which local indicators do you use to evauae change of local climate in the area?

Local indicators

1Loss of some crop variety and animal

2 Increased drought and flood frequency

3 Rainfall comes lately

4 Decline of agriculture yields

5 vulnerability of unfertile soil productivity/fetity

6 increasing depth of water (ground and surfademyva

7 Prevalence of human and animal diseases thosmafamiliar to the area

8 Generalized observation of physical structures

9 dry up of water sources (rivers, streams, lakes)
Other (specify)

2.4 Impact of climate change induced hazards on localgoples
Q 29/ what impacts the temperature and rainfalhdse have brought on agricultural

production?
1. Decrease in crop yield production 2. Decrddseage availability
3. Increased incident of crop pest and weeds hdng@e in seeding period

5. Changing harvesting time 6. Otlspecify)



Q30/ What are the major hazards affecting theilegld in your locality? Please rank them

based on their severity.

Rankl1 , rank 2 and Rank3
A. flood B. extreme heat C. livestock diseasesHDman diseases E. drought
F. pests and herb infestations G. bush encroadhmen H. other (specify)

Q 31/ did the climate variability affect your litesk and crop cultivation for the last three
decades?

1 yes 2 No

Q 32/ if your answer to question number ‘31’ is y@swhat extent severity has climate

variability affected you and your family?
1. Extremely, 2. Highly, 3. Moderately, 4. If etis specify

Q 33/ how would the NGO'’s regional governmentitoibns, and private sector intervene and

respond to reduce the impacts of climate varightlondition in that particular local level?

1. Through giving early warning on climate variabilapd impacts and providing
agricultural input 2. Safety net program3. by providing credit
4. No one attempted to see these problems in galitpsofar 5., | canbe

possible answers 6. If others specify--------—-—--------

2.3 The cause of vulnerable community by climate emge
Q 34/ what do you think is the main cause for tiveate variability?

1 .Cures/wrath of god, 2. Human action, Na&tural process, 4. Both natural and human
process

5 still do not know 6. If others specify
Q 35/ Have you ever encountered any climate releaastrophic phenomenon in your life time?
1. Yes 2. No

Q36/ if your answer to question number ‘35’ is ywdgch climate related shock have you
observed so far?



1. Extreme temperature, flood and drought 2. ex¢réemperature , flood , reducing crop
production and cattle epidemics
3. Very cold, flood, strong wind and cattle epidem#. _,  and__ can be possible
answers 5. If others, specify

Q37/ have your local livelihood been more vulnegabl climate variability?
1. Yes 2.no

Q38/ if your answer to question number ‘27’ issybow the climate variability has been
affecting your livelihood?

1. Intensify degradation of resource
2. Increasing steep slope of land 3. Reducing production 4. The case of flood
increasing conflict 5. if others specify

.Q 39/ who do you think are the most vulnerableadaroups by the climate variability?
1. Women 2.Children 3. Elder 4.Adult  3hérs (specify)

Q 40/ Based on question number ‘39" what are thsames for these social groups being most
vulnerability? 1. Limited access and control ofumat resources, 2. Lack of skills and
knowledge, 3. Poverty 4. Lack of community supfo Lack of supports from GOs and
NGOs 6. Others (specify)

2.5 Adaptation strategy employed in response to arglimate change and
determinants of farmers’ choice of adaptation meases

Q 41/ have you ever used the livelihood strateiempe with shocks or stresses of climate
variability in your locality?
1. Yes Ho

Pleas fill your answer in the space provided below

S.NO | House hold adaptation practices Yes No rank

Livestock related practices;

Stock(increasing the number of livestock

Destock(decreasing the number of livestock)

Selling the livestock to purchase food

Rent out animal (horse, donkeys, camels and oxen)

Cattle entrustment

Cattle fattening for market and consumption

N[O O AW N[

Sale old/ weak animal before drought occurs




Store butters for market ( to sell in dry season)

If others specify

Agronomic related

Practicing cultivation of crop as alternativeans

Storing food crop by buying from the nearby wity

Practices new variety and short growing seasopscr

Practices crop rotations

Practice fallowing

Chemical fertilizer

On line seeding

Improved seed

OO|INO|OBAWINFPI=|O|

Organic fertilizer

10 Mixed cropping

11 Inter cropping

12 If others specify

" Soil and Water conservation

Water pond{oreye)

Motor pumping

Digging of the land among the crop

ral s

Mobility related practices

Moving to nearby towns to search for manuabtab

Moving with livestock in search of pasture andeva

Evacuating due to conflict on resource degradatio

If others specify

Other means of adaptation practices

Renting out pasture land ( only if private)

NP <|Blw|N|-

Selling other tangible assets such as accessatgrials , house hold
equipment guns etc

Selling fire wood and charcoal

Caring inter tribal trade items like cattle , fesf

Sending children to relative (in other place)

Using traditional safety net system

~Nogb~lw

If other specify

Q 42/ for your adaptation practice of the abovietisdentify briefly, to why and how used. ------

Q 43/. What are the reasons for determinants ofatim/e adaptation measures? (1) lack of
money, (2) lack of information, (3) shortage ofdab(4) lack of knowledge, (5) Lack of credit,

(6) Lack of agricultural inputs, (7) lack of watdB) Lack of Extension service, (9) insecure
property right, (10) lack of market access or ptransport link, (11) land scarcity and other

(specify) write the numbers on the space provid&dtiple answers is possible



Q 44/ what are the major constraint that hinders yocal adaptation mechanisms (strategies) to
climate variability? 1. Poverty 2. Paoirastructures 3. Lack of access to service

4. Resource scarcity 5. If other specify

Annex- #e
2.1 GAIDING CHEKLIST FOR GROUP DISCUSION (FGD)
First; | would like to thank you for respecting auall for and coming here on time. Thank you, &yau
again. Today, we are here to discuss the issuesentng local coping and adaptation strategies to
climate variability with in your community. More ex to share your perception on climate variability,
impacts, causes to vulnerability of the commurdyaptation mechanisms and determinants to adaptatio
strategies on climate variability in the local aocf@ommunity. On this there is no right or wraamgswer;
both positive and negative answers will be welconfidase feel free and be confident enough to agree
and disagree on various ideas and issues relatidn@te variability.

1 Name of participants 2 Age
3 Sex 4 Educational back ground

5 Livelihood activities

A/ the community problem of needs and priority

1. Have you ever problem of needs and priority in ylogal area?

2. If the answer is ‘yes’ from what source and how?
B/community perception on climate variability

1. Have you heard of “climate variability in yowchlity? What is mean”? From which sources?

2. Have you observed changing rain fall and tentpeggatterns? What kind of patterns have

you observed so far about the onset and recessmamdall in the particular area?

3. What does the magnitude / intensity of rain daltl temperature situation in your locality

looks like?
4. When do both dry and wet season begin and eyounlocality?

5. People’s perception climate variability basedhmrain fall, temperature and frost on the

three regimes.



Regime

Reah Temperature | Frost
Months Amount | Intensity Duration Amount Amount
Onset| Cessaton HM|L | HM|L ([HM|L |H [M|L HFM|L

Hailesellasei (1930-
1974)

Derg (1974-1991)

EPRDF (1991-2007)

5. Do you presume that climate variability has bedactihg your pastoral livelihood and

crop production at household and community levdt®v?

C The impacts of climate variability
1. Have you had past experience in identifying,effect of climate variability and extreme

weather events ? If so, would you explain thedatp of climate variability that you observed

on the environment at large and your local livetiian particular?

2. Have you ever faced problem such as floodingygint, problem of water, problem of crop

production and animal loss in your locality?

3. How climate variability impose impact on agricué production?

4. What are the Hazards affecting the communitythed coping strategies?

Hazards| Most months

Years affected

Impacts

Copnategies

1

2.
3.
4.

D Causes of vulnerability to climate variability
1. In your assumption, what would be the causeBeofulnerability to climate variability in this

area?




2. Which social groups are more vulnerable to atarvariability? 1. Women 2. Men
Why?

3. Who are the most vulnerable groups to climatgbility impact?
1. The poor, 2. The medium, 3. Tharic
4. What are the parameters (criteria) used ®sdlalocal community in to the above social

categories?

1. Livestock size 2. Land holding size 3. Owsleip of 4. Crop production 5. Size of the

house hold (number of children) 6 __ ,  and can be possible answer

5. To what extent the above mentioned asset pagasnate employed precisely to classify

house hold in to three categories as the poor,unednd rich?

Please complete the following table with an appedpramount in number.

No Asset used as a parameter Amount records mstatues
Poor | medium Better off | remark

1 Livestock size

1.1 Ox

1.2 Cow

1.3 Goats

1.4 Sheep

1.5 Camel

1.6 Donkey

1.7 Horses

2 Land holding size (in hectare)

3 Little alternative crop production (in quintal

4 Family size(number of children)

5 Other specify

5. From the two village which one is more vulneealy climate variability? Why?
E / Coping and adaptation practices, and constrairs to adaptation

1 What adjustments the community made to those teng and short term change in rainfall

and temperature? List them

2. What barriers do you have to adapt climate céang



Assessment of institutional facilities for the farners

1. Do you have access to credit, food aid, extensagricultural inputs and technologies and

water for irrigation?

2. Do you receive early warning information on $herm variations and/or long term climate
variability from any sources? From which

3. Where do people sell their agricultural product®ps and livestock’s)? And how far is it

from your village?

4. How did the GOs and NGO'’s respond to reducartipact of climate change / variability in
your locality?

5. Finally what should be done in order to minimibe impact and increase the adaptive

capacity of the community? Through GOs, NGOs antbbgl communities.

Annex-four

INTER VIEW CHECKLIST FOR KEY IN FORMATION (KIlI)
Name Age Sex
Education Kebele:

1. Do you have the problem of needs and prioraifgbe society in your local area?
2 if your answer for question number is ‘yes’ whattes of problem?
1 governmental 2 social 3 economical 4 climagziability

3 What is your perception on the general trencoferature and rain fall pattern; the
magnitude /intensity, frequency and its distribntaf rain fall; the duration of rain fall (onset

and cessation) and period in which rain start ardifelling?

4. What do you tell about the cause for vulnerablelimate variability? To what extent the

households are vulnerable to climate variabilifeefand extreme weather event?

5. What are the major impacts of the climate valits®



6. Are there alternative livelihood system / preesi as adaptation strategy to cope with climate

change in general climate variability in partic@lar

7. What is the feature of your adaptation strategich is entirely based on endogenous

knowledge of the local community?

8. What are the major constraints of cope and atiaptto climate variability?

Annex- five

Report to clarity the main document written about ttmperature and rain fall

1. Maximum temperature data

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov De
1996 28.1 28.7 29.7 25.2 26.1] 25.8 245 24.4 244 192 28.0 25.7
1997 25.8 26.6 28.0 27.8 27.8 27.0 22|5 26.1 252 742 27.0 NA
1998 27.3 29.5 29.6 30.5 31.1] 31.1 265 23.9 26.3 6.22| 25.7 26.7
1999 25.6 26.7 28.5 29.9 30.2 30.0 23\4 254 25.0 6.02| 254 26.6
2000 26.1 28.0 29.4 27.6 29.0 28.9 255 24.0 24.3 592 26.5 26.9
2001 27.5 28.2 29.2 30.3 30.9 28.2 269 255 2.1 7.22| 27.3 27.3
2002 28.0 30.5 30.8 30.8 32.3 30.0 27|11 24.7 26.9 8.02] 29.0 28.1
2003 29.1 30.7 32.5 32.5 30.5 29.6 27,0 27.8 28.3 8.6 2| 28.0 28.4
2004 28.8 28.7 22.9 30.9 31.9 29.7 27,9 28.2 27.2 8.22| 28.2 28.3
2005 NA 28.5 29.1 29.0 30.1 28.8 276 282 287 728. 27.9 28.2
2006 28.4 28.8 29.6 29.6 29.0 28.8 280 24.4 256 8.22 27.8 27.7
2007 28.0 28.1 290.1 29.1 29.8 28.7 26.8 28.0 27.0 742 274 27.0
2008 26.9 27.7 28.5 28.2 28.4 28.1 258 24.8 242 542 255 25.4
2009 27.4 27.7 30.6 27.9 30.2 20.1 256 24.6 26.1 592 27.2 28.3
2010 27.6 28.4 29.2 29.2 29.4 28.4 289 26.7 26.0 6.02] 25.3 24.9
2011 26.1 26.3 290.1 29.6 29.9 29.6 26.6 25.2 252 4.02] 23.1 21.9
2012 23.9 28.9 29.6 30.5 31.6 28.1 2413 28.6 249 6.52| 285 25.8
2013 26.9 28.6 31.3 31.8 32.0 290.8 267 21.9 289 7.82 27.0 27.1
2014 27.8 28.1 30.2 29.0 24.8 28.2 2311 29.0 249 A N 25.9 26.5
2015 26.8 NA 27.1 26.7 26.9 27.0 251 2509 220 922. 27.1 23.9




2. Minimum temperature data

Year Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov De
1996 8.7 10.0 12.1 13.3 135 135 1238 135 124 2 8| 101 8.1
1997 8.2 8.1 11.0 9.4 1.  10p 129 13.8 .7 98 938 8.3
1998 8.6 10.1 7.7 11.2 12 129 138 14.0 13.8 411} 10.3 7.0
199¢ 8.1 8.7 9.t 12.¢ | 13.7 | 13.& | 12t 13.¢ 13.1 12.€ 7.3 3
2000 8.7 9.5 10.6 11.3 9.8 131 126 12.9 1p.9 11{7 10.6 7.6
2001 8.2 9.4 11.8 13.2 135 132 136 14.2 131 312} 114 8.8
2002 9.1 10.8 12.4 12.9 129 144 134 137 2.2 .0120 11.9 104
2003 7.4 10.8 12.0 11.1 11.8 1383 129 145 143 2120 104 9.1
200/ 9.7 9.9 11.¢ | 13.5 | 13.7 | 128 | 12C 13.1 12.4 11.¢ 10.C 9.1
2005 7.4 10.6 11.9 13.3 12.4 124 127 129 11.7 NA 9.9 8.9
2006 NA 10.9 10.8 11.6/ 11.¢ 11y 107 13.2 11.7 110 9.3 8.7
2007 9.3 10.3 11.0 11. 119 134 115 127 115 8 8| 8.9 6.3
2008 9.5 9.0 9.4 115 12y 114 120 12.6 1p.7 96 7.2 7.5
200¢ 6.S 10.C 12.1 | 12.2 | 13.8 | 147 | 12.F 12.¢ 11.1 | NA 10.4 8.4
2010 8.0 9.4 10.6 10.9 NA 10.8  10J7 12.5 NA 9.2 78 71
2011 8.5 8.6 9.7 119 138 138 117 12.0 1p.5 76 75 4.7
2012 6.1 7.9 10.5 10.9 1440 11p 131 12.9 1.8 412 105 10.2
2013 10.6| 11.1 13.3 141 14y  13]7 121 12)2 128 201 10.5 11.3
201/ 9.4 9.3 11z | 11.C | 12.1 | 13.1 | 10.€ 11.2 9.4 10.t 11.C 9.4
2015 9.2 12.0 135 13.3 138 1383 129 128 99 410, 11.0 12.4




3. Precipitation

Year | Jan| Feb| Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov| De
1996 | 0.0 0.0/ 73.7 56.5 1461 56/4 168&419.5) 30.5| 153| 724 0.0
1997 | 0.0] NA| 21.8] 8.9 122.2 116.038.0] 103.7| 42.8 | 147.1) 26.9| 0.0
1998 | 0.0] 0.0 6.7 332 850 76/6 372356.1| 83.6 | 23.7]| 0.0/ NA
1999 | 40.3) NA | NA |20.7| 10.2| 419 281.2219.5| 523 | 92.0f 0.0 2.0
2000 | 0.0] NA| NA | 66.5 114 13.6 1981539.1|100.4|160.5| 16.8| 0.0
2001 | 0.0| NA| 15 6.4] 159 740 212.B55.6| 25.8 | 14.5| 0.0/ NA
2002 | 0.0 8.8| 1000 204 9.2 311 102.36.5| 50.6| 1.3 1.8 27.
2003 | 25| 85 2.4 83 122 125815.7|209.1| 896 | 14| 3.7| 0.0
2004 | 18.2) 3.8 | 349 | 410 0.0| 1324269.0(173.6| 16.8 | 24.4| 348 0.0
2005 | 0.0 NA| 129.7 86.( 5.1 854 176.826.0/ 67.2| 0.0 | 0.0/ 0.0
2006 | NA| 0.0 NA | 31.1] 61.0f 86.5 230,240.6|123.9| 9.5 | 0.0| 30.5
2007 | NA| NA | 7.0 | 109 355 112/6428.1|272.8/154.3] NA | 6.1 | 0.0
2008 | 385 NA | NA [852| 413 | 102.3161.8(174.7] 499 | NA | 6.8 NA
2009 | 0.0, 0.0 0.0 6.0 8.6 356 231.988.6| 1.8 NA | 09| 0.8
2010 | 1.2| 00| 542 36.83 17.83 109.209.4| 223.2|137.5| 26.9| 0.0| 0.0
2011 | 1.2| 0.0 NA| 79| 587 86.3 204.251.1] 93.7 | NA 11.8] NA
2012 | 0.0 0.0 27| 146 4.3 93/9 157.289.5| 76.7 | 23.9| 3.2| 0.0
2013 | 0.0 0.0 00| 344 0.0 848 124.848.2| 27.9 | 10.5| 0.0/ 0.0
2014 | 0.0| 0.0] 594 120 545 782 145217.9|118.9| 26.9 | 20.9] 5.9
2015 | 0.0 0.0 0.0] 135 0.0 62,9 140.280.1| 111.9| 22.9 | 23.8/ 54
Note:

NA, not available



