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Abstract 

The impact of climate change involves the degree to which a system is susceptible to and unable 

to cope with, adverse effects of climate change, including climate variability and extremes. This 

study is related to climate change, and its major objective is to assess the major impacts of 

climate change and farmers' adaptation strategies to the climate changes in the case of Menz 

Keya woreda. This study is descriptive research (such as standard deviation, coefficient of 

variation, etc) which describes what actually exist in the study area. It evaluated the impact of 

climate on crops production using regression model, the variability of annual rainfall using 

Standardized Precipitation Index, and the variability in temperature using Standardized 

Anomaly Index. Also, it uses mixed approach because of the nature of the data. The finding of the 

study proved that the annual rainfall and the annual temperature have been decreased and 

increased respectively. The rain fed yield changes are driven by the variation of precipitation 

and temperature. As a result of the increment in temperature, harvested water has been affected 

by evaporation. This change brought significant negative impact on soil fertility, crop 

productivity, human and animal health, and availability of water and food varieties. Leguminous 

crops such as pea, bean, and vetch and few types of non-leguminous crops have been highly 

affected. Consequently, it disrupts the food production system, food security status of households 

and animal productivity. As a measure to mitigate environmental change related impacts, the 

communities have, planted native trees, prepared composts and introduced new types wheat 

seeds (Digalo and Damphin) and Tef (Bunign). To reduce evaporation, former have tried to 

prepare sheds to curtain the reach of sunlight. It has been also worked to restore the degraded 

ecosystem through employing forestation and reforestation. 
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CHAPTER ONE: INTRODUCTION 

1.1. Background of the study  

Climate change becomes a serious issue throughout the world. Currently, the issue of climate 

change has become one of the hottest agenda globally. It has been presented as a global issue 

resulting from an increase in greenhouse gas emissions linked to human activities. It is also 

widely acknowledged that climate-change impacts amplify existing unfavorable conditions for 

developing countries. Recent studies point to less developed countries are the most ecologically, 

socially, and politically lagging behind on most economic and health indices and that climate 

change will be yet another stress factor in a vulnerable system because of their geographic 

exposure, low incomes, greater reliance on climate sensitive sectors, and weaker capacity to 

adapt .  

It has also become common knowledge that the poor are likely to be hit hardest by climate 

change, and their capacity to respond to climate change is lowest in the developing countries and 

among the poorest people in those countries (Olmos, 2001)Climate change will affect socio-

economic sectors including water resource, agriculture, forestry, fisheries and human 

settlements, ecological systems and human health in many parts of the world, with developing 

countries being the most vulnerable ones (IPCC, 2000a, cited in Olmos, 2001). The majority of 

developing countries are in tropical and sub-tropical zones, areas predicted to be seriously 

affected by the impacts of climate change. Africa, Asia, Latin America and the small Island 

states have all identified as regions of concern. 

Countries with lack of resources, poor infrastructure, and unstable institutions have little capacity 

to adapt and are highly vulnerable. These factors are intrinsically linked with those promoting 

sustainable development that aims to improve living conditions and access to resources. 

Therefore, development planning and strategies have an important role in strengthening the 

adaptive capacities of societies at various levels.  

Africa is the most vulnerable region to climate change, because of the low adaptive capacity of 

the African population. This low capacity is due to the extreme poverty situation of many 

Africans, frequent natural disasters such as droughts, floods, and agriculture, which are heavily 
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dependent on rainfall. The main impacts of climate change are on the water resource, food 

security and agriculture, natural resource management and biodiversity, and human health 

(Dievudonne, 2001 cited in Huq, et al., 2003). Occurrences of recurrent droughts have long been 

a permanent feature of life throughout the dry lands of Africa. Over the past 30 years, however, 

usually severe and/or prolonged droughts in these dry lands have seriously affected agriculture 

and wild life and caused many severe malnutrition and death. Currently, 36 countries in Africa 

are affected by recurrent drought and some degree of desertification (UNEP, 1992 cited in IPCC, 

1998). Within the African region, the Horn Countries are among the most vulnerable and are the 

least prepared countries for adverse global environmental change in the world with a very weak 

economy, climate-sensitive livelihoods and fragile agro-ecological conditions. As a result, 

poverty, catastrophic droughts, vigorous hydrological cycles, and famines have been the 

hallmarks of these countries (UNEP, 2002 cited in Aklillu and Alebachew, 2009a). Despite this, 

high population growth coupled with low economic growth accentuated the impact of climate 

change. They are also most vulnerable to the impacts of projected changes because wide spread 

poverty limits adaptation capabilities. Increased droughts could seriously affect the availability 

of food in the horn of Africa during the 1980s and 1990s.The combined effects of climate 

change, increased global population and, among other threaten to affect food and water resources 

that are critical for livelihoods in sub- Saharan Africa. This is especially true for those 

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

their livelihoods.  

Among the Horn countries, Ethiopia is one of the most poor and known by high population 

growth, which is adversely affected by the impact of climate change. Ethiopia is one of the least 

developed countries in the world, with low gross domestic product. At present, agriculture 

dominates the Ethiopian economy, accounting for nearly half of GDP and for the vast majority of 

employment. According to the World Bank 1 (2006), climate change is projected to reduce yield 

s of the wheat crop by 33% in Ethiopia. Rainfall and temperature are important determinants of 

crop harvests, and unfavorable realizations of either the amount or the temporal distribution of 

rainfall triggers food shortages and famine. A recent mapping on vulnerability and poverty in 

Africa put Ethiopia as one of the country‟s most vulnerable to climate change with the least 

capacity to respond.  
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Indeed, Ethiopia has experienced at least five (major national droughts since 1980, along with 

literally dozens of local droughts. Survey data show that between 1999 and 2004 more than half 

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

famine associated with rainfall variability cause a situation of high dependency on international 

food aid.  

High sensitivity of Ethiopian agricultural system and low adaptive capacity of the country, even 

a slight change in climate will have a huge impact on the farming community and the socio-

economic activities of the country. As such the issue of climate change is therefore a major 

concern in Ethiopia. Therefore, this study wanted to investigate the impact of climate change and 

farmers adaptation strategies in Menz Keya Woreda particularity in Nide and zeret kebele of 

North Shewa Zone.  

1.2 .Statement of the problem 

Climate changes adversely affect the environment, human health, food security, economic 

activities, resources and physical infrastructures. Although all social, economic and political 

sectors the impact of climate change and variability at varying degrees, the worst hit is supposed 

to be that the rain fed agriculture due to its high sensitivity to climate stimuli. For this reason, 

when this sector is impacted, it disrupts the food production system, food security status of 

households and domestic industries. It is also very well recognized that the consequences of 

climate change and irregularities vary spatially in magnitudes. For example, the countries of 

Sub-Saharan Africa are the most vulnerable and since many countries of this region are already 

food insecure; climate change and variability aggravate and worsen the problems. 

Moreover, The World Bank (2012), states that “Ethiopia is one of the countries extremely 

vulnerable to drought and natural disasters such as flood, heavy rain, frost and heat waves. Such 

extreme weather causes the losses of people and livestock and disrupts livelihoods of farmers.” 

The livelihoods of most of the people in Amhara Region, North Shewa zone is depend on 

agriculture (both crop and livestock production) which is greatly climate sensitive in its nature 

and slight irregularities in climatic conditions adversely affect agricultural production and hence 

the livelihoods of households. Some of the signs of this effect are drought, food insecurity, 

failure of crop production, death of livestock, loss of biodiversity and even famine. 

Farmers of Menz Keya Woreda are, like farmers other of North Showa zone, is suffering from 
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Climate disruptions which are common natural catastrophes in the zone. In my observation and 

information gain from the residents, more erratic, and late coming and early withdrawal of rain 

fall liable rainfall in the rainy seasons, drought, reduction in crop yields, floods, landslides and 

soil erosion are common, there has been an increase in temperature which disturbs the 

physiology of crops and livestock, micro-climate and the soil system on which they produced. 

Further, the annual river runoff and water availability has been decreasing year to year 

(MKWADO, 2021). All these climate shocks have aggravated the negative impacts on the 

livelihood of farmers, as they have the lowest capacity to adapt to climate changes. Generally, 

these varied climates in the study area influence the livelihood activity of the farming 

community. 

Woreda was characterized by sloping and cliff land, cultivating land and degraded land (in most 

low lands of the area). Since the recent past, farmers in the Woreda were facing adverse impacts 

of climate change on their livelihood. As a result of this, crop and livestock production has 

decreased and the Woreda has become significantly vulnerable to the impacts of climate change. 

In addition to this, due to the change in the pattern and timing of rain fall, there was change in 

the cropping pattern of the study area. most the previous study focuses on policy responses to 

climate change at region level. To state some of them, Negusu Aklilu (2010) toddling to cope 

with climate change the case of Ethiopia. Aklilu Amsalu& Alebachew Adem (2009). 

Assessment of climate change induced hazards, impacts and responses in the southern lowlands 

of Ethiopia. Belay, Tseganeh, Kassie ( 2014). 

 Climate variability and change in Ethiopia Exploring impacts and adaptation options for 

cereal production. By leaving the efforts made to adapt in household and community level. 

Therefore, to fill this critical gap, this study emphases on the issue of climate change effect 

assessment in Menz Kaya Woreda, paid due attention to cope up with climate change driven 

difficulties. 
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1.3. Objective of the study 

1.3.1. General objective of the Study 

 To assess the major impacts of climate change and farmers' adaptation strategies in the 

case of Menz Keya woreda.  

1.3.2 Specific objective 

1. To assess the occurrence of climate change of the study area. 

2. To investigate the perception of farmer toward the climate change problem 

3. To identify the impact of climate change in the study area.. 

4. To identify the adaptation strategies to climate change. 

1.4. Research questions 

   Based on the above problem statement, the study would address the following research 

questions: 

1. What are the major problems of climate change? 

2. How do farmers perceive the climate changing driven problems? 

3. What are the impacts of climate change in the study area? 

4. What are households' adaptation strategies towards climate change and climate related 

problems? 

1.5. Significance of the study 

This study hopes that the main finding of this study was important in providing information to 

the society to develop researcher‟s knowledge and to give recognition for other concerning body 

about the impact of climate change and the farmer adaptation strategy in Menz Keya Woreda, in 

the case of Nidi and zeret kebele. It also addresses the techniques how the society is capable of 

controlling the climate change of the environment. On the other hand, it was very important to 

develop the understanding of the consequences of climate change and its controlling systems.  

In general, it was very important for the society just to develop a safe and clean environment 

from climate change which is comfortable for living. Additionally, the study helps to develop a 

special strategic plan to control change of climate. It would also pave the way for further 

investigations and can be stepping-stone for those who are interested to extend it for further 
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study. Finally; it would guide policy makers to design agricultural adaptation policies that 

promote effective adaptation, and to develop viable adaptation menu. 

1.6. Scope of the study 

The scope of the study is concerned   with the assessment of climate change impacts and farmer 

adaptation strategy in Menz Keya Woreda, in the case of Nidi and zeret  kebele. The time scope 

of this study is also 35 years which tries to discuss the annual climatic condition of the study 

areas from 1985 to 2019 G.C. 

1.7. Limitation of the study 

The study has certain limitation few of the respondents‟ partcularaliy Development Agents (DA) 

have less experience and thus their information was unlike analytical. Therefore, the paper has 

certain limitation as a result of the above information incompleteness. For solution this problem 

interview agriculture development office. 

1.8. Organization of the paper 

The study consists five chapters. Chapter one presents introductory part which constitutes the 

background of the study, problem of the statement, objective of the study, research question, 

scope, limitation, and significance of the study. The second chapter is related to literature which 

provides an insight in to those concepts reviewed literature relevant to study. The third chapter is 

about the research methodology. It contains the description of the study area, research design, 

approach, population and sampling technique, data type, source and collection method, data 

analysis method and ethical consideration. The forth chapter deals with presentation, analysis 

and interpretation of data. The final chapter is concerned with summary of major findings, 

conclusion of the study and recommendation to the organization. 
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CHAPTER TWO: LITERATURE REVIEW 

In this part describe  the concept of climate, climate change, climate change adaptability 

measures, Causes and Manifestations of Climate, Change, overview of global climate change, 

adaption to climate change, climate change observations in Ethiopia .Ethiopia government policy 

response to climate change, have been discussed.  

Chart:1: Conceptual framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1. Concepts and Definitions 

Climate: is a narrow sense usually defined as the average weather or more rigorously, as the 

statistical description in terms of the mean and variability of relevant quantities over a period of 

Climate Change 

Climate change consequence 

 Droughts 

 Floods  

 Hail storms  

 Water scarcity and 

shortage 

Normal/informal 

institution  

Social relation  

Norms  

Climate change strategies 

 Keep soil fertility  

 Forest resource 

conservation  

 Irrigation  

 Water harvesting  

 Crop production and 

management  

 Protect soil erosion  

  

 Natural capital 

 Financial capital  

 Social capital  

 Physical capital 

 Human capital 

 

Livelihood outcomes  

 Increase HH income  

 Improved food security  

 Improved well being  

 Sustainable use of 

resource  

 Reduced vulnerability 



 

8 | P a g e  
 

time from months to thousands or millions of years. Climate change refers any change in climate 

over time through natural variability or as a result of human activities.  

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

in the mean and/or variability of its properties, and that persist for an extended period, typically 

decades or longer. It refers to any change in climate over time, whether due to natural variability 

or as a result of human activity. 

Climate change is considered as the biggest environmental threat in human history and the 

defining human challenge for the twenty-first century. Consequences of climate change are 

already felt throughout the earth system. The effects of climate change are observed on every 

continent and in all sectors . Climate change is already affecting rainfall amounts, distribution, 

and intensity in many places. This has direct effects on the timing and duration of crop growing 

seasons, with concomitant impacts on plant growth. Rainfall variability is expected to increase in 

the future, and floods and droughts will become more common. Changes in temperature and 

rainfall regime may have considerable impacts on agricultural productivity and on the ecosystem 

provisioning services provided by forests and agro forestry systems on which many people 

depend. 

Climate change affects all countries, but those likely to be worst affected are the world‟s poorest 

countries, especially poor and marginalized communities within these countries. Ironically it is 

these poor countries and people who have contributed least to the problem of climate change, 

because of their very low greenhouse gas emissions, but who will suffer most from its 

consequences. The foregoing argument shows that climate change can no longer be sidelined as 

a development issue. The effect that climate change has on the poor communities in sub-Saharan 

Africa is increasingly prominent 

2.2. Overview of Global Climate Change 

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

in the mean and/or variability of its properties, and that persist for an extended period, typically 

decades or longer. It refers to any change in climate over time, whether due to natural variability 

or as a result of human activity Global average temperature has increased by about 0.6°C over 

the past 100 years, with a major warming in the 1970s. Warming is the result, in part, of rapid 

increases in emissions of greenhouse gases (GHG), particularly carbon dioxide (C02), which is a 
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byproduct of the combustion of fossil fuels, such as coal, oil, and natural gas, used for power 

generation and transportation. 

Ethiopia has historically suffered from climatic change and extremes. Rain failures have 

contributed to crop failures, deaths of livestock, hunger and famines in the past. Even  relatively 

small events during the growing season, like too much or too little rain at the wrong times. Can 

spell disasters. The farmers who are already struggling to cope with the impacts of current 

climate variability and poverty will face daunting tasks to adapt to future climate change . 

2.3. Causes and manifestations of climate change  

The Earth's climate has changed many times during the planet's history, with events ranging from 

ice ages to long periods of warmth. During the last centuries natural factors such as volcanic 

eruptions or the amount of energy released from the sun have affected the Earth's climate on a 

smaller scale. By the 1950s and early 1960s, it was becoming clear that human activities were 

releasing CO2 fast enough to significantly increase its atmospheric abundance.  

Beginning since the 19th century, due to human activities associated with emissions of carbon 

dioxide and other greenhouse gases the composition of the atmosphere has changed. The Fourth 

Assessment Report of the IPCC published in 2007 stated that: „Most of the observed increase in 

global average temperatures since the mid-20th century is very likely due to the observed 

increase in anthropogenic (human caused) greenhouse gas concentrations . 

Land-use and land- cover changes influence carbon fluxes and GHG emissions, which directly 

alter atmospheric composition and radioactive forcing properties. They also change land-surface 

characteristics and indirectly climatic processes. Established evidence links land degradation to 

the loss of biodiversity and climate change, both as cause and effect. CO2 -induced climate 

change and land degradation remain inextricably linked because of feedbacks between land 

degradation and precipitation. Climate change might exacerbate land degradation through 

alteration of spatial and temporal patterns in temperature, rainfall, solar radiation and winds .  

Rising fossil fuel burning and land use changes have emitted and are continuing to emit, 

increasing quantities of greenhouse gases into the Earth‟s atmosphere (UNFCCC, 2007). These 

greenhouse gases include carbon dioxide (CO2), methane (CH4) and nitrogen dioxide (N2O) and 

rise in these gases has caused raise in the amount of heat from the sun with held in the earth‟s 
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atmosphere, heat that would normally be back into space. Greenhouse gases and aerosols affect 

climate by altering incoming solar radiation and out-going infrared (thermal) radiation that are 

part of Earth‟s energy 14 balances. Changing the atmospheric abundance or properties of these 

gases and particles can lead to a warming or cooling of the climate system. Since the start of the 

industrial era (about1750), the overall effect of human activities on climate has been a warming 

influence. The human impact on climate during this era greatly exceeds due to known changes in 

natural processes, such as solar changes and volcanic eruptions . 

2.4. The Impacts of Climate Change 

Climate change is considered as the biggest environmental threat in human history and the 

defining human challenge for the twenty-first century. Consequences of climate change are 

already felt throughout the earth system. The effects of climate change are observed on every 

continent and in all sectors (IPCC, 2007). Climate change is already affecting rainfall amounts, 

distribution, and intensity in many places. This has direct effects on the timing and duration of 

crop growing seasons, with concomitant impacts on plant growth. Rainfall variability is expected 

to increase in the future, and floods and droughts will become more common. Changes in 

temperature and rainfall regime may have considerable impacts on agricultural productivity and 

on the ecosystem provisioning services provided by forests and agro forestry systems on which 

many people depend (Thornton & Lipper, 2014). 

Climate change affects all countries, but those likely to be worst affected are the world‟s poorest 

countries, especially poor and marginalized communities within these countries. Ironically it is 

these poor countries and people who have contributed least to the problem of climate change, 

because of their very low greenhouse gas emissions, but who will suffer most from its 

consequences (Hannah, et al, 2010). The foregoing argument shows that climate change can no 

longer be sidelined as a development issue. The effect that climate change has on the poor 

communities in sub-Saharan Africa is increasingly prominent (Dube, 2013). 

2.4.1. Impacts on Agriculture 

Climate change can affect agricultural production in a variety of ways. Temperature and 

precipitation patterns, extreme climate conditions, surface water runoff, soil moisture and CO2 

concentration are some of the variables which can considerably affect agricultural development . 

Ethiopian agriculture is heavily dependent on natural rainfall, with irrigation agriculture 
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accounting for less than 1% of the country‟s total cultivated land. Thus, the amount and temporal 

distribution of rainfall and other climatic factors during the growing season are critical to crop 

yields and can induce food shortages and famine. Like many other developing countries, 

agriculture (with the largest number of livestock in Africa) is the single largest livelihood of an 

overwhelming majority in Ethiopia, 85% of the population (ibid). 

2.4.2. Impacts on livestock Production 

Similar to crop production, the impact of climate change and variability in the livestock 

production is generally negative. Heat stress and its impact on seasonal water availability have a 

variety of detrimental effects on livestock, with significant effects on milk production and 

reproduction in dairy cows, and swine fertility. Drought and delay in the onset of rain led to poor 

grass regeneration/forage deficit, water shortage and heat stress on livestock, and consequently 

increased the mortality of the livestock, vulnerability to diseases and physical deterioration due 

to long distance travel for water and pastures. Climate change affects livestock both directly and 

indirectly. The direct effects from air temperature, humidity, wind speed and other climate 

factors influence animal performance: growth, milk production, wool production and 

reproduction. Climate change will have far-reaching consequences for dairy and meat 

production, especially in vulnerable parts of the world where it is vital for nutrition and 

livelihoods. The impact of climate change can heighten the vulnerability of livestock systems 

and exacerbate existing stresses upon them, such as drought . The most vulnerable communities 

to the impacts of climate change inhabit the dry lands areas. Pastoralists inhabiting dry lands 

have been able to survive the harsh environments practicing various sustainable livelihood 

approaches including seasonal movements, keeping livestock, among others ( UNDP, 2010). 

2.4.3. Impacts on Water Resources 

Water is an essential resource for all life and a requirement for good health and sanitation. It is a 

critical input for industry and essential for sustainable growth and poverty reduction. Climate 

change will alter patterns of water availability by intensifying the water cycle. Droughts and 

floods will become more severe in many areas. There will be more rain at high latitudes, and less 

rain in the dry subtropics (Pender, J.S. 2001). Observed warming over several decades has been 

linked to changes in the large scale hydrological cycle such as: increasing atmospheric water 

vapor content; changing precipitation patterns, intensity and extremes; reduced snow cover and 
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widespread melting of ice; and changes in soil moisture and runoff. Precipitation changes show 

substantial spatial and inter-decadal variability (Bates et al, 2008). 

Climate change is also likely to intensify the current challenges of water scarcity and water 

competition within and between communities and nations, linked by hydrological flows across 

watersheds and basins. By the middle of the 21st century, annual average river runoff and water 

availability are projected to increase as a result of climate change at high latitudes and in some 

wet tropical areas, and decrease over some dry regions at mid-latitudes and in the dry tropics. 

Poor and vulnerable populations of SSA are likely to face the greatest risk. Moreover, there is 

recognition that climate change, mainly as a result of human action, is impacting SSA more than 

other continents because its economies are largely based on weather sensitive crop-livestock and 

agro pastoral production systems and also due to the low adaptation capacity of SSA countries to 

climate change and variability (FAO, 2011). 

2.5. Adaption to Climate Change  

Climate change predictions are still too coarse to give highly specific guidance. Drought affected 

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

of weather events that are expected. To adapt to increasing weather variability, buffering and di 

versification strategies such as cropping systems change, water harvesting and small-scale 

irrigation, soil and water conservation, livelihood diversification (income 

diversification),integrated crop management and diversification of higher-value crops, are 

important . 

  Studied the adaptation strategies used by farmers of Ethiopia and South Africa, and analyzed 

the factors influencing the decision of farmers to adapt. The study identified the following as 

common adaptation strategies in Ethiopia: use of different crops or crop varieties, planting trees, 

soil and water conservation, livelihood diversification, using fast growing crops, changing 

planting dates, and irrigation. 

2.5.1. Adaptation to rescue the Livelihood Assets   

The rural livelihoods framework developed by Ellis (2000) views adaptive capacity as comprised 

of activities that are continuously in vented, and adopted in response to changing access to five 

broadly defined types of capital including:  
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 Human capital (HC) - the skills, health and education of individuals that contribute to the 

productivity of labor and capacity to manage. 

 Social capital (SC) - reciprocal claims on others by virtue of social relationships, the 

close social bonds that facilitate cooperative action and the social bridging, and linking 

via which ideas and resources are accessed. 

 Natural capital (NC) - the productivity of land, and actions to sustain productivity, as well 

as the water and biological resources from which rural livelihoods are derived. 

 Physical capital (PC) - capital items produced by economic activity from other types of 

capital that can include infrastructure, equipment and improvements in genetic resources 

(crops, livestock). 

 Financial capital (FC) - the level, variability and diversity of income sources, and access 

to other financial resources (credit and savings) that together contribute to wealth. 

 

2.6. Climate change observations and responses in Ethiopia  

2.6.1. Overview of climate change in Ethiopia  

Ethiopia has become warmer over the past century and human induced climate change will bring 

further warming over the next century at unprecedented rates,. Various studies have investigated 

historical trends of climate change and variability in Ethiopia. For instance, from 0.2°C to 

0.28°C rise per decade in the average annual maximum temperature between 1960 and 2006 was 

reported in recent studies, whereas, 0.37°C/decade increase was observed in the minimum 

temperature between 1951 and 2006. A projection suggests that Ethiopia will experience a 

1.7°C–2.1°C increase in the mean temperature by 2050. 

According to the National Meteorological Agency, long-term climate change in Ethiopia is 

associated with changes in precipitation patterns, rainfall variability and temperature, which 

could increase the country‟s frequency of both droughts and floods. Although both developed 

and developing countries are affected by climate change, developing countries face greater 

challenges in overcoming its adverse consequences. Ethiopia is one of the least developed 

countries in the world; with a per capita income of less than US$130 in 2006. Low economic 

development, inadequate infrastructure, and lack 16 of institutional capacity all contribute to the 

country‟s vulnerability to the adverse impacts of climate change. 
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2.6.2. Ethiopia government policy response to climate change  

Ethiopia has ratified the UNFCCC and Kyoto Protocol in April 1994 and 1997 respectively. It 

has also designated institutions to follow up the implementation of the environmental and 

climate issues in the country. Over the last two decades, the Ethiopian government has put in 

place a number of policies, strategies and laws that are designed to support sustainable 

development. The country has developed and implemented a wide range of legal, policy and 

institutional frameworks on environment, water, forests, climate change and biodiversity (César 

& Ekbom, 2013). Among others, the Environment Policy of Ethiopia (EPE) and the 

Conservation Strategy of Ethiopia (CSE) approved in 1997 enabled the country to develop 

specific mechanisms to fulfill its obligations regarding the UN Framework Convention on 

Climate Change.  

The Ethiopian Environmental Protection Authority (EPA) issued the Climate Change National 

Adaptation Programs of Action (NAPA), thus identifying the integration of climate change 

adaptation activities with national development policies. The NAPA process in Ethiopia 

identified arid and dry sub-humid areas of the country as being most vulnerable to drought; in 

addition, 22 agriculture was identified as the most vulnerable sector where small-scale rain-fed 

subsistence farmers and pastoralists are identified as the most at risk( Ibid, P.13).  

Established under the leadership of the late prime minister Meles Zenawi, the country embarked 

on a Climate Resilient Green Economy (CRGE) initiative, a key plan in the wider and even more 

ambitious Growth and Transformation Plan, GTP (MoFED, 2010). This plan seeks to enable an 

economic transformation to middle income status by 2025. The CRGE is receiving substantial 

support from UK Aid, South Korea, Japan and the UNDP 

Government and development agencies are now emphasizing that future agriculture development 

should be „climate smart‟, enabling systems that are more resilient and adaptive to climate 

change. The basic concept is of a system that maintains or increases production of foods or other 

crops, supports livelihoods and sustains environmental resources and ecosystems, adapts to 

existing and future climate, sequesters carbon and/or reduces GHG emissions.  

The Ethiopian Environmental Protection Authority is also leading the process to ensure 

effectiveness of the climate agenda in a coordinated yet decentralized manner. In its national 
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response, EPA will build on the existing climate change policies and strategies: (1) the National 

Adaptation Framework Program, comprising of 20 vulnerable sectors and groups is developed, 

negotiated and accepted with some modifications and (2) the Nationally Appropriate Mitigation 

Actions (NAMA) of Ethiopia, which comprises of various sectors and 83 concrete projects has 

been registered by the Secretariat of the UNFCCC in line with the Copenhagen Accord. The 

country is also synthesizing the existing strategic policies and thinking of the government with 

the sole objective of facilitating the national process to construct a carbon neutral/climate 

resilient economy (CNCR Ethiopia). The aim of the program is to put in place strategic and 

action oriented framework that enables Ethiopia to respond effectively to climate change starting 

from the lowest effective administrative unit. It is expected to provide strategic directions and 

guidance on how and what elements should be mainstreamed into Ethiopia‟ core socio-economic 

development programs in order to construct a carbon neutral/climate resilient economy .  

It is critically important to understand better the role of institutions in shaping adaptation, 

especially the role of local institutions, if adaptation to climate change is to help the most 

vulnerable social 23 groups. Adaptation to climate change is highly local and its effectiveness 

depends on local and extra local institutions through which incentives for individual and 

collective action are structured. Not only have existing institutions affected how rural residents 

responded to environmental challenges in the past, they are also the fundamental mediating 

mechanisms that will translate the impact of external interventions to facilitate adaptation to 

climate change .  

2.7. Review of Empirical Studies  

This study is aimed at assessing the impact of climate change and variability on rural livelihoods 

and the responses of rural people to the effects of climate change. Despite the complex concept 

of climate change and various methodological and conceptual approaches over the past decades, 

several authors have been comparing and ranking climate change vulnerability across regions, 

countries and populations, with the objective of the aiding government bodies and other 

organization in allocation of resources for vulnerability reduction . Among these studies some of 

them are reviewed as follow. Abate (2009), has also made a local level comparative assessment 

of the impact of climate change among Pastoral and agro-pastoral households in Yabello  woreda 
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of Oromia regional state using integrated vulnerability approach and vulnerability indicator 

method to assess the level of vulnerability. 

The institutions and processes operating from the household to national level determine an 

individuals‟ household‟ s or communities‟ access to assets, livelihood options, and thereby affect 

the vulnerability to climate change impacts. As reported by different researchers, Deresa et al. 

(2008), Yusuf et al. (2008), there are many climate change adaptation livelihood strategies, 

including changes in crop variety and planting dates, crop diversification, irrigation 

development, water harvesting, tree planting, herd splitting, herd mobility, cattle breeding, 

migration, etc. Therefore, understanding the diverse and dynamic rural livelihoods strategies 

helps to identify appropriate intervention (adaptation measures) so as to improve the wellbeing 

of livelihood out comes 
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CHAPTER THREE: RESEARCH METHODOLOGY 

3.1. Description of the Study Area 

3.1.1. Location  

Menz Keya was one of the 24 rural woredas of North Showa zone in the Amhara Region. The 

administrative center for menz keya woreda (District) is Zemero town; which is, 325 km far from 

North of Addis Ababa (National capital), 886 km far from Bahir Dar city the regional capital, of 

the Amhara Region and 182 km, away from Debre Berhan, the capital of North Shewa zone, to 

the west. It located geographically in 10° 00′ 00″ - 10° 21′ 00″N and 39° 12′ 00″ -39° 30′ 00″ E. 

Menz Keya was bordered on the south by Moretna Jiru, which separates it by Jemma River, on 

the west by the Merhabete woreda, on the north by South Wollo zone Jama woreda, which 

separates it by Wonichite River, on the south east by Menz Mama and Menz Lalo woreda and on 

the east it bordered with Menz Gera woreda. Menz Keya woreda has a total area of 59,489 

hectare, which comprises of 12 rural and 1 urban kebeles.  

 
Figure 3. 1.Map of the study area 

Source : Menz Keya woreda agricultural office 

Nidi kebele 

Zeret kebele 
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3.1.2. Biophysical conditions  

According to the Woreda Agricultural office, 10.5% of the land is characterized by hills, 10% as 

mountainous, 37.5% as gorge , 35% as plain and 7% others. These figures could show us the 

Woreda is rugged and mountainous. Its elevation ranges from 1400 to 2960 meters. The agro 

ecological zone of the Woreda is classified in to three traditionally categorized groups: - Woyna-

Dega (Sub-tropical) Zone, which accounts for 65 percent of the area coverage. Dega (Temperate) 

Zone, which covers 30 percent of the Woreda and Kola (Tropical) zone, covers 5 percent of the 

Woreda area Menz Keya receives its rainfall from the two seasons 'kiremt' and 'Belg'.  

The average rainfall of the Woreda ranges between 28 to 105 mm per annum. On the other hand, 

the temperature of the Woreda varies from place to place due to altitudinal effect. The mean 

annual range of temperature is higher for kebeles or places along lower altitude and gorges of the 

two rivers Jema and Wenchet. However, the average temperature of the Woreda ranges from 

15°c to 21°c (MKWAO 2021)  According to MKWAO, the major soil types in Menz Keya 

woreda are brown, black and red constitutes about 45.86%, 44.14% and 10% of the total area 

respectively. Brown soils are the dominant soil type in the area.   

Both Perennial River and streams drain were in the study area. There were two Perennial River, 

rivers Jema and Wonichite drain toward Abay river all year round. The rest are seasonal and 

intermittent in nature. The types of vegetation in the area include, Wanza, Omedila, Gravilia, 

Geba, Shiferawu, Acacia, Shrubs, Tid and Eucalyptus plantations (MKWAO 2021). However, 

their area coverage is very small due to deforestation and agricultural expansion except 

eucalyptus trees, and remnants of natural forests found around the churches.  

3.1.3. Demography and Socio-economic characteristics  

Menz Keya Woreda has a total population of 59659 of which 29471 (49.4%) were males and 

30188(50.6%) are females. About 49806(83.48%) were rural settler and 9853 (16.52%) are 

urban dweller and from a total household heads of 9030, male headed household are 7184 and 

female headed household are 1846. According the information from the total population 22002, 

34960 and 2697 are aged 0-14, 15-64 and above 64 respectively. Population density of the 

Woreda is 100.29 persons per square kilometer (MKWAO 2021). Menz Keya Woreda is entirely 

inhabited by the Amhara people. It also further states that Orthodox Christianity is the dominant 
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religion representing almost all (99.9%) of the population the other 0.08% and 0.02% Muslim 

and protestant respectively.  

Regarding distribution of towns, schools, and health services; Menz Keya has 1 woreda town. 

According to wereda education office Menz Keya has 40 schools, of which 22, 16 and 2 are 1-6, 

1-8 and 9-12 respectively. Health office also indicates that Menz Keya has 12 clinics and 4 

health posts distributed in each kebele. In addition the area has 13 veterinary posts with very 

limited function. Source ( MKWAO 2021) 

3.2. Sampling Size determination 

The combination of multi-stage proportionate stratified sampling and purposive sampling 

techniques were used in the selection of study site and sample households. At the first stage, 

zeret from woinadega (midland) and kola (lowland) and nidi from highland agro-ecologies were 

selected purposefully from different other kebeles like zigiba and 01 kebele.  Because ,zeret 

kebele  is very lowland when compare to other and nidi kebele have  highland agro-ecologies 

condition characteristics. There for, the criteria considered for the selection of nidi and zeret 

were: representativeness, prevalence of the problem, availability of relevant datas. At stage 

second, households were selected from those kebeles based on proportionate stratified random 

sampling technique for structured household survey. In the study communities, households were 

stratified into two: male headed and female headed. The purpose of this stratification is to 

include the view of both sexes and to know the most affected segment of the community and to 

find out the reason(s) for this variation. Concerning the sample size determination, Bartlett, et al., 

(2001) sample size formulae and procedures were used. As the total household heads in the 

selected areas were 1810 and the sample size for continuous data (the case for this study) is 

nearly 100 for high 174 for medium and low, applied for this study. Accordingly for household 

survey, 274 households (228 male headed and 46 female headed) were selected randomly using 

kebele registration lists obtained from DA seen table 3.1. 

  3.3. Sampling Techniques 

Sampling technique is the system of taking a small ratio of observation from large population 

with aim of getting information of those populations from the sampled observation by using 

some statistical technique. From this techniques probability sampling technique will be used for 

this study or in order to get a good representative sample 
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The number of sample was calculated as follows   

no= 
         

  
  = 

                 

       
 =

              

        
 = 

        

      
 =322.6944~323 

Where, α=the significance level=0.05, d = margin of error =0.05 and p = the proportion 

Fraction population is 
  

 
 >0.05 

                                    0.1784 > 0.05 

  n= 
  

      
 =

   

           
 =274.088~274 

To get sample of household (male/female) in each kebele, the study will use proportional 

allocation as follows:- 
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  =
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= 157 

  =
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=17 

Where n1=sample number of male in nidi, n2= sample number of female in nidi, n3= sample 

number of male in zeret, n4= sample number of female in zeret 

The sample size of each stratum will be calculated as follow 

nh= Nh*n/N where; nh is sample from each kebele  and Nh is household of each kebele 

Table 3 1 Distribution of Sample Households 

no  kebele  ecology zone size of household head  sample size  

Male Female Total Male Female Total 

1 Nidi Dega 469 192 661 71 29 100 
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2 Zeret Kola and weyinadega 1034 115 1149 157 17 174 

Total 2 2 1503 307 1810 228 46 274 

3.4. Data type, source and method of collection  

The study would been used both primary and secondary data type. The primary data would been 

generated from Questionnaire, data from kebele administration office, Focus group discussions, 

interview and field observation. Secondary data would be obtained from different document 

files, and different research reports. Both quantitative and qualitative data would been gathered 

using the primary and secondary sdata sources. 

 3.5. Instrument of Data Collection  

To get more information from the selected sources, the researcher would use the following data 

collection. 

3.5.1.Questionnaire 

Close ended and open ended format questions would been prepared and distribute to the selected 

households to get information about the impact of climate change and variability on their 

livelihood and adaptations measure practice. The questionnaire would prepare in English and 

translated in to Amharic language and it would been distributed to respondents. It would also 

pretest (conduct pilot survey) with respondents, help to refined the questionnaires based on the 

experience gained during the pretest. The closed ended format questions enable the respondents 

to select one option that best meet there views, while the open ended question was include in 

order to give opportunity to the respondents to express their perceives, feeling and problems 

concerning the problem under study and often they are only feasible way to reach a number of 

reviews large enough to allow statistically analysis the result.  

3.5.2. Focused Group Discussion 

Focus group discussion (FGD) helps to generate data on group dynamics, and allows a small 

group of respondents to guide by a skilled moderator, to focus on key issue of the research topic. 

The researcher select 136 respondents in kebele based on socially respected within society and 

are known to have better knowledge on the present and past environmental, social and economic 

status of the study area.  The focus group discussions were make with member of selected 

respondents. The main purpose of focus group discussion would to understand the level of 
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perception of the people about climate change impacts, its cause and their responses. The major 

discussion topics was on the local community understanding of climate change and variability, 

its impact on their livelihood, major hazards and adaptation strategies employed by the 

community. 

3.5.3. Key Informant Interview 

The study use semi structured interview method because of its flexibility and makes clear 

anytime when there is ambiguity. The key informant interview would conduct from kebele 

Agriculture development agents, disaster prevention and preparedness office, local leaders, 

model farmers and Agriculture and Rural Development Office, about the impact of climate 

change and variability on rural livelihood and their response in the study area. 

3.5.4. Field Observation 

Observation would make as supportive or supplementary technique to collect data that can 

complement or set in perspective the data obtained by other means (NRC, 1995). During the 

researcher‟s stay in the study area, I would able to observe various environmental changes. The 

researcher observe changes in agro-ecology, vegetation covers, other topographic features and 

development interventions and people‟s response to climate change  by using checklists and 

capture photographs as evidence. 

  3.6. Research Approach  

This study was used both quantitative and qualitative method. The use of these two methods in 

one study is communally referred to mixed method approach. The purpose of this particular 

mixed design was to use quantitative data and results to assist in the importance of qualitative 

findings. The primary focus of this design is initially to explore a phenomenon. Here comes the 

consistency between the major objectives of the study and the purpose of the design. It was to be 

noted that the main intention of this research was the impact of climate change and farmer 

adaptation strategy in Menz keya woreda, in the case of both kebele.  

3.7. Research design  

In this research, the researcher would use cross sectional type of research. Because, it would 

describe what actually exist with in a situation, such as current practices, situations etc. of 

different aspects of the research. Since the study would concerned with assessing about the 
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impact of climate change and farmer adaptation strategy in Menz keya woreda, in the case of 

Nidi and Zeret kebele, the researcher has assumed that the descriptive type of research would be 

the most appropriate method. 

 3.8. Data Analysis Method 

Qualitative data would be analyzed qualitatively; through data edited, coded, the information 

would been reduced in to cluster and them. Quantitative data would been analyzed using 

descriptive statistics (mean, standard deviation, coefficient of variation…etc.). Chi-square test 

and Mann-Kendall test could be used. Frequency tables, graphs prepare and show percentages to 

proportions of the sample population .Eva lute the variability of annual rainfall using 

Standardized Precipitation Index (SPI), the variability in temperature using Standardized 

Anomaly Index (SAI) and coefficient of variation, the trend of wet and dry periods using the 

Man-Kendall statistical test .Also, determine the effect of temperature and rainfall on loss of 

production with Regression model analysis and ANOVA.  Statistical Package for Social Science 

(SPSS) version number 20 and EXCEL 2010 software were used as the tools of analysis. 

  3.9. Ethical Consideration  

There are certain ethical protocols that researcher would be follow. The first is to obtain 

permission letter to conduct research from relevant authorities. The researcher also explains the 

purpose and aim of the study to the participants before the interview and distributing the 

questionnaire to the respondents. Another ethical measure exercised by the researcher is treating 

the respondents with respect and courtesy. This would be done so that the respondents will give 

and likely their responses to the questionnaire. In the data analysis the researcher would check 

the integrity and accuracy of data. In addition, the researcher acknowledges the referencing 

material used in the study. 
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CHAPTER FOUR 

4. Result and Discussion 

This chapter discusses and presents observation results of climate change, impacts of climate 

change, and adaptation practices and barriers to adaptation in the study area based on results 

obtained from household survey. 

4.1. General characteristics of respondent 

From below table 4.1 survey results reveals that of the total household heads included in the 

survey, 24 % and 76% were female and male households respectively. The age distribution of 

the respondents ranges from 37-50 years were 31% and 68% of the respondent were above 

50year the rest 1 % of the respondent were 26-36 years old . Regarding marital status, 89% of the 

respondents were married, while 10% of the respondents were divorced and the rest 1 % of the 

household were windowed. 39% of the household heads were illiterate with no formal education 

of any kind and thus are unable to read and write. Half or 50% of the respondents stated that they 

could capable to read and write, while only 11% have been completed primary education. 

Although the 46% of household family size were ranges from 8-9 ,33%  of the respondents 

family size were 6-7 member, 11% of the household has been 1-5 member and the rest 10 % of 

the household has been above 10 member. 

Table 4. 1.Descriptive analysis for general characteristics of respondent variable  

Variable Categories  Frequency Present 

Sex Male 159 76 

Female  50 24 

Total  209 100.0 

Age  26-36 3 1 

37-50 64 31 

above 50 142 68 

Total 209 100.0 
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Marital status  

 

Married 188 89 

Divorced 20 10 

Widowed 1 1 

Total 209 100.0 

Education 

level 

Illiterate 81 39 

capable  to 

read and write 
104 50 

primary 

school 
24 11 

Total 209 100.0 

Family size  1-5 23 11 

6-7 68 33 

8-9 97 46 

aboue10 21 10 

 Total 209 100.0 

(Source: survey, 2021) 

4.2. Socio-economic and Demographic 

From table 4.2 we can see that 99% of the household have land and the rest only one present of 

the respondent or the household head haven‟t land. Land is the major determinant factor for 

applying adaptation strategies. Therefore, farmers‟ adaptive capacity also differs with average 

land holding they own. According to the survey data, the size of land is very fragmented and it 

differs among individual farmers. Although, the household heads were also asked about their 

major source of livelihood and based on this, principal livelihood components the majority 

(96%) of households were mixed agriculture, (3%) of respondents depend land renting and other 

1% of households petty trade were practiced seen figure 4.1 and 4.2. 
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Table 4. 2.Descriptive of Socio-economic and Demographic variable 

Variable  Categories  Frequencies  Present  

What is your means of 

livelihood or how do you get 

your livelihood? 

renting out land 7 3 

mixed agriculture 201 96 

petty trade 1 1 

Total 209 100 

Do you have land ownership? Yes  207 99 

No  2 1.0 

Total  209 100.0 

(Source: survey, 2021) 

(Source: Field survey, 2021)                                             (Source: Field survey, 2021)                                                             

Figure 4. 1Farmer land ownership                Figure 4. 2.farmer livelihood                                                                 

As shown in the table.4.3.approximately of (33%) of HHs have less than (0.5-1) ha, and 34% of 

HHs have land holding size of (1.5-1.75) HH, which is followed by (19%) and (10%) of HHs 

who possessed 2ha (2.5) ha and 3ha-3.5ha respectively. Only 3 %  of  HHHs  owned above 4 ha 

of agricultural lands. 

Table 4.1 Land holding size of Respondents 

Land holding in hectare  frequency  present  
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Landless 2  1 

0.5-1h  69 33 

1.5-1.75h 71 34 

2-2.5h 40 19 

3h-3.5h 20 10 

Above 4h 7 3 

4.3. Condition of Climate Change and Local Indicators  

4.3.1 .Condition of Climate Change  

 From the total surveyed HHs, majority of the respondents perceived current climate condition 

was not the same to that of before 30 years ago in there locality (see figure 4.3). And this is 

followed by majority HHs, who responded the increase in temperature as an indicator of the day 

in the past 30 year see figure  

   

(Source: survey, 2021)                                           (Source: survey, 2021) 

Figure 4. 3 climate change                                   Figure 4. 4 condition of climate change  

4.3.2. Local Indicators of Climate Change   

Indication of climate change can be assessed mainly in terms of variations in temperature, and 

precipitation (Shrestha et al. 2000; IPCC 2007c).Accordingly, Human and animal disease that 

has not been seen before, the emergence of new species of animals and plant in your local area, 

change of clothing style of the communities and degradation /deterioration of rivers through time 
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and change of animals and plants/crop types are the major indicator of climate change (See, 

Figure.4.5). 

 

 
(Source: Field survey, 2021) 

Figure 4. 5 local indicator of climate change    

FGD participant reported that: 

“There are so many indication of climate change among this increase of temperature, change of 

clothing, eating  style of the communities, the emergence of new disease of animals and plant in 

your local area and the condition became cool.” 

4.3.2.1. Rain fall variability or change 

Rainfall and temperature are important meteorological variables that determine water 

availability, and production of crops and livestock rearing or food production processes in 

countries where agriculture is more dependent on rainfall, (Abebe,2013).accordingly the 

respondent revels that 74% household says the rain fall change based on  the season ,19% of the 

respondent says that the rain fall decrease last 30 years  and 2% and 5% of the respondent revels 

that no change and increase last 30 year respectively (see figure 4.6 ). 
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                                       (Source: survey, 2021) 

Figure 4. 6.Rain fall variability  

The average annual rain fall of Menz Keya wereda in the years 1985-2019, ranges from 25.66 

mm to 97.7mm. The mean annual rain fall of those years is about 69.5 mm. As shown in the 

Figure 4.7 .below, the rain fall of the woreda has shown inter annual variability over the past 

years. This variability has also been indicated as a major problem to crop production with in 

households. The driest year was 1991, which contains the average annual minimum rain fall of 

all years and the wettest year was 2006. Average Annual rain fall is below average in the years 

1985,1987,1990,1991,1992,1993,2007,2009,2011,2015,2017,2018 and 2019. Thus, the woreda 

had been suffering from shortage of rainfall in the above eleven years, while the remaining years 

demonstrated heavy and erratic rainfall. Therefore, agricultural production in the area was 

adversely affected by the annual rainfall variability in the study area. 
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(Source: NMSA,2021) 

Figure 4. 7.annual rainfalls of Menz Keya wereda 

Seasonal rainfall variability and trends 

As the result in figure 4.9   winter rain and spring rain were shown decrease trend from 1985 to 

2019. It was decreased by about 0.04 mm and 0.25 mm respectively every year during the past 

couple of decades. Belg rain was shown increase trend. It was decrease by about 0.38mm every 

year. Summer rain has showed an increasing trend. The amount of rainfall increased by about 

1.19 mm every year in the above noted period. In addition, year to year variability of rainfall of 

belg season was much higher than summer season and less variability of rainfall than winter and 

spring. 

 
 

Figure 4. 8 summer, spring, winter and belg Rainfall Patterns and Trends of Change 

Standardized Precipitation Index for rainfall 

Results revealed that, SPI may help to better understand droughts duration, magnitude and 

spatial extent in semi-arid areas. The main advantage of this drought analysis technique is its 

simplicity and temporal flexibility, because it only uses the precipitation data over time The 

results of the SPI for 12-month time scale of Menz Keya wereda was shown in Figure. The SPI 
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12-month time scale varies from −0.31 to 0.45 at Menz Keya wereda. 35 cases of wet periods 

which represent of the study period, almost which all of were moderately wet. 

 
Figure 4. 9 standardized precipitation index of rainfall  in menz keya we 

4.3.2.2. Temperature variability and trends 

According to NMSA (2007), the average annual minimum temperature over the country has 

increased by about 0.37°C, whereas, average annual maximum temperature has increased by 

about 0.1oc every decade (NMSA, 2001).  

In this study area increase in inter annual temperature is observed. The average yearly maximum 

temperature of the woreda was 17.4, while the average minimum temperature of 6.9. As 

indicated in Figure 4.8, the average maximum temperature of Menz Keya wereda over the past 

34  years increased by about 0.12  annually, while average minimum temperature is increasing 

by 0.024 . Therefore, trend shows that the maximum temperature of the woreda is increasing and 

will continue in its increasing trend in the future. This study was supported by EPA report on 

CRGE; Ethiopia has become warmer over the past century and human induced climate change 

will bring further warming over the next century at unprecedented rates. Climate models suggest 

that Ethiopia will see further warming in all seasons of between 0.11°C and 2.3°C by the 2020‟s 

and of between 1.4°C and 2.9°C by the 2050s.   
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Figure 4. 10.Average Annual Minimum, Maximum and Average Temperature 

Figure 4.9.Shows decline in amount of precipitation and increase in average annual maximum 

temperature. So overall of the analysis of rainfall and temperature from the station indicates that, 

rainfall will be expected to decrease and temperature on the contrary expected to increase. 

Together with temperature variability and shortening rainfall seasons and amount, these changes 

pose major challenges on the rural populations‟ livelihood especially on agriculture. 

Standardized Anomaly Index for Temperature  

For the given of the stations, mean annual minimum temperature and mean annual maximum temperature 

series were analyzed for fluctuation using Standardized Anomaly Index (SAI) which is a 

commonly used index for climate change studies. The temperature anomalies which occur in 

Menz Keya wereda during 1985-2019 periods are described for mean annual minimum and 

maximum temperatures. 

The anomalies in the mean annual minimum temperature (Figure 4.10).Below long term average, 

minimum temperatures persisted during the period spanning 1985-1995 and 2006-2019 year, 

Mean annual maximum temperature at given stations (Figure 4.11) ,Cooling period was observed 

from 1985 to 1995 with few respites and persistent warm period from 1995 to 2019. 
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 Figure 4.10 Standardized Anomaly Index for Minimum Temperature 

 
Figure 4. 11.Standardized Anomaly Index for Maximum Temperature 

Table 4.9 .Trends of SAI for mean annual minimum and maximum temperature series 

Station  Temperature Z statistic Significance Slope (Q) Constant (B) 

meniz keya  mean annual minimum 4.57 0.03 0.040 -0.67 

mean annual maximum  5.01 0.01 0.051 -0.53 

Mann-Kendall test of significance Levels 99% 

The Standardized Anomaly index for min and max temperature were further subjected for trend 

analysis using Mann-Kendall statistical test.Table 4.9 .show that there are significant warming 
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trends for the mean annual minimum and maximum temperature from 1985 to 2019 for the 

menzi keya stations. 

4.4. Perception of farmers and Adaptation to wards Climate change  

4.4.1. Farmers’ Perception to Climate change 

Community perception, views and opinions regarding climate change and variability matters 

both in designing mitigation policies as well as formulating adaptation strategies. The   degree to 

which an environment is affected by climate change depends on one hand on the level of 

perception by individuals and the other on mitigation and adaptive capacity to the change 

phenomenon (Gbetibouo, 2009). Cognizant of this importance, farmers were asked whether they 

perceived long term climate change and variability in their area and its impact on livelihood. 

Accordingly, Form below figure 4.7 Majority of (64%) of the household replied that totally the 

climate has been changed and the other (36%) of the household said that there was climate 

variability in their locality. 

 
 

Figure 4. 12. Perception of farmer towards climate change (Source: Field survey, 2021) 

Table 4. 3.Chi-square test respondents*perception about climate change 

variable  categories  kebele of respondents 

perception to CC 

 

There is climate change 75 

The climate is totally changed 134 

total  209 
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Chi-square test 
Test  value  df Asymp. Sig. (2-sided) 

Pearson Chi-Square 1.130 1 0.288 

Fisher's Exact Test - - - 

Continuity Correction
b
 0.104 1 0.747 

Likelihood Ratio 1.789 1   0.0181 

Linear-by-Linear Association 1.125 1 0.289 

N of Valid Cases 209   

(Source: survey, 2021) 

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is .72. 

b. Computed only for a 2x2 table   

The chi-square test employed to analyze association between perception and living environment 

(kebeles), reveals that p= 0.288, df=1 and 0.05 is determined to accept or reject the null 

hypothesis. Accordingly, the null hypothesis is accepted because as .288>0.05. Therefore, it 

could be concluded that there is no significant difference of perception towards climate change 

and variability among farmers who are living at different environments (agro-ecologic 

conditions). This implies the climate change and variability is becoming the problem of all 

environmental conditions. 

4.5. Impact of Climate Change 

Climate change and variability have had serious impacts on livestock and crop production in 

Menz Keya wereda recently. Climate change impacts refers to effects on natural and human 

systems due to gradual changes in climate, variations in weather and climatic elements from the 

average, and that of the impacts of climatic extremes. As IPCC report, climate change impacts 

refer to impacts on human lives, livelihoods, culture, economies, ecosystems, and material 

resources due to hazardous climatic events over a period of time. Climate change-induced 

impacts also include consequences and outcomes of the direct impacts including droughts, 

hunger, famine, loss of life and property, and sea level rise which can be potential or residual. 

While agriculture is the backbone of Ethiopia‟s economy, it is RF dependent and dominated by 

small holder subsistent farmers. About 80% of the Ethiopian population lives in rural areas 

making drought-prone agriculture as the primary means of livelihood. This figure is much higher 
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than the SSA average, which stood at 63% in the year 2014. Furthermore, agriculture constitutes 

40% of the GDP, supports 80% of the total employment, and is a source of 90% of the export in 

Ethiopia. Nonetheless, climate change-induced impacts are challenging the roles of agriculture 

for the overall growth of the country. In the 20th century alone, twelve extreme droughts 

happened in Ethiopia that hampered the economic development of the country. The drought 

incidents claimed the lives of hundreds of thousands and affected the livelihoods of over 50 

million people. 

FGD participant reported that: 

“The climate change among our community are decrease of crops production, decrease of 

breading animals due to different disease and lack of rape (food) ,occurrence of aridity due to 

lack of water. Attacked with cold, frosty weather and hail due to less wearing style of closes.”    

4.5.1. Impact on rural livelihood 

The livelihood of the people in the district depends mainly on mixed farming (crop livestock 

production). Dominantly growing crops in the study area include wheat, teff, sorghum, bean and 

pea, barley, maize. Climate change and variability have had serious impacts on livestock in the 

study area. Both crop production and animal husbandry are practiced in the area. As a result, 

livelihood of the people is dependent on crop production and animal husbandry. Hence, the 

livelihood of the people is sensitive to climate change. The main natural constraints to accessing 

food and generating cash income include drought, pest infestation and livestock disease(seen 

Table 4.5 and 4.6).FGD participant reported that decreases number of animal and change their 

species, change close style that means there is no wearing past like close because the climate is 

change, and the food eating styles also change. 

Table 4. 5.The injured crop in hector with different case  

year crops  earth flood frosty weather herbicide/insecticide  lack of 

rain 

other total  

2012/13 wheat  - 33 14.5 - 19.4 67 

bean  1.5 18.75 6.4 4.8 - 31.45 

Sorghum - 1 - 1.6 - 2.6 

barley -; 11.615 - - - 11.615 

pea - 0.25 - - -  

barley - - 19 - - 19 
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2011/12 wheat  27.2 2.5 -   29.7 

bean  - 21.7 12.7 20.12 - 54.25 

Sorghum 1.5 - 12.5 - - 14 

pea 1.4 - 105.76 2 - 109.16 

2010/11 wheat  1.8 - - 3.8 - 5.6 

bean  - - 5.6 - - 5.6 

Sorghum - 1.5 1.5 - - 3 

barley 2.5 - - - - 2.5 

teff - - 5.7 -  5.7 

2009/10 wheat  - 90.27 - - - 90.27 

bean  - 24.7 - - - 24.7 

Sorghum -- 1 - - - 1 

barley - 1.57 - - - 1.57 

pea - 2.9 8 - - 10.9 

2008/9 wheat   8.25 - - - 8.25 

bean  - - 13 -  13 

teff  42.6 - - - 42.6 
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Img.4.1, The effect of Grasshopper on sorghum and grass (source, DA, 2021)rust and kormid 

affected wheat and bean source (MKWARO, 2021)  

Table 4.6.Animal death and types of disease  

Year types of animal types of diseas  number of 

trouble/sick animal  

number of death 

2009 dewlap animal foot and mouth disease(FMD) 20 - 

2010 Mane animal(gama) Liverfluk 43 41 

2011 Mane animal(gama) Liverfluk 262 194 

dewlap animal foot and mouth disease(FMD) 63 1 

2012 dewlap animal black disease  10 3 

Mane animal(gama) Liverfluk 104 74 

Goat foot and mouth disease(FMD) 13 - 

2013 Mane animal(gama) Liverfluk 46 33 

dewlap animal food and mouth disease 46 12 

dewlap animal lumpy skin disease 60 12 
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4.5.2. Impact on Crop Yield 

Climate change is likely to impact crop productivity directly through changes in the growing 

environment, but also indirectly through shifts in the geography and prevalence of agricultural 

pests and diseases, associated impacts on soil fertility and biological function, and associated 

agricultural biodiversity. The rain fed yield changes are driven by both precipitation and 

temperature changes; the irrigated yield effects are from temperature changes alone. As 

IPCC,(2007),concluded, slight warming decreases yields in seasonally dry and low-latitude 

regions. Climate variability affects virtually all aspects of agricultural and other water-intensive 

activities and has impact on a large proportion of households, with far economy. 

Change in cropping pattern: The household survey indicated that change in cropping pattern, 

which is dominantly practiced by farmers, was reported by about 95% of the respondents. 

Rainfall in the study area is very erratic and unpredictable recently. As a result, farmers could not 

be certain about rainfall condition even after the onset of rain. According to them, even after the 

onset, rainfall could be heavy or light or it may stop earlier than the expected time. The farmers 

are aware about the type of crops planted in accordance with the characteristic (pattern) of the 

rain. As a result, the cropping pattern of the study area changed from Teff, Wheat, Barley, Maize, 

Sorghum, Bean, Gomenzer, Pea,Chickpeas, Guaya,  “Abish” dominant, according to their 

decreasing importance, Wheat, Barley, Teff, highland pulses (Faba Beans,  Field peas, Chickpeas 

and Vetch),Guayas and abish etc. 

Respondents in the household questionnaire were asked to say how in their experience climate 

changes had affected crop production. They were required to select one response from two 

options pertaining to crop yield, such as „Increment in crop yield‟ and „decrement in crop yield‟. 

Accordingly from the surveyed HHHs, a large number (90%) of respondents perceived the 

effects of climate change/ variability as a major cause for crop yield reduction, around (10%)  of 

the respondents said the change/ variability of the climate system has an becomes increment of 

the crops production. 
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(Source: Field survey, 2021) 

Figure 4. 13.major crops production and increment or not  

FGD participant reported that: 

“In highland area, crops production like wheat and teff were increase because the soil was 

captured the water and the fertility is enough. But in temperate area the crops production were 

decrease and better than low land area. In low land area all crops yield are decreased because 

the decease of soil fertility and the area is change to wild. When we use fertilizers a July and 

august the cereals highly increase then September the amount of rain decrease the crops were 

disappearing because of soil fertility was less. Generally, legume crops were like chickpea and 

pea are disappearing from any place was affected by different disease. So, crops productions 

were high in highland area.”   

4.5.3. Impact on Water Availability 

House hold heads were supplied with two types of questions with regard to HHs water supply. 

The first question was stated as” Do your household get sufficient water throughout the year?” 

Accordingly, all of the respondents replied „No‟, this implies all most of the HHs in the area 

were suffering from shortage of water. The second question was about source of water for rural 

households. The response of HHHs is summarized as follows; (100%) was get form river or 

stream water. 
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FGD participant reported that: 

“There is highly lack of water and we can get some water from river or stream. Animal were 

died due to lack of water.” 
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4.6. Adaptation Strategies to Climate Change 

One of the intended objectives of this study was to assess some of adaptation methods being 

practiced by farmers along with community based adaptation strategies in response to negative 

effects of climate change and variability. The most widely cited adaptation strategies in climate 

change literature related with crop production, such as new varieties of seeds like, early maturing 

seeds with higher yields per a plot, drought resistant crops that are suitable in drought prone 

areas of kola kebeles, use of inter cropping, practicing irrigation farming in areas where water is 

available, wise storage of seeds and receiving food aid from government and NGOs are used to 

as assess whether farmers are practicing adaptation strategies not. For poor countries like most 

African nations, adaptation is not an option rather it is a necessity,(Boko, et al, 2007).Adaptation 

to vulnerability is also largely affected by social, economic and institutional factors (Saldana-

Zorrilla,2008) like land tenure system, level of irrigation, availability of cheap credit etc. 

Accordingly, the survey data obtained from HHHs confirmed that climate change is happening, 

and societies must take the necessary adaptation strategies to the impacts of climate change and 

variability. There are so many methods of adaptation strategies among this to keep soil fertility 

and its moisture content which included plowing along the contour, stone bundle, soil bundle, 

and crop rotation used chemical fertilizer preparing and use of compost. In the second used forest 

resources conversation which included forestation or plantation, afforestation and planting trees 

around the farm land .And also, used livestock and feed resource and crops production 

management and conservation…. Etc. This implies farmers in all agro ecologic conditions are 

already undertaking all types of adaptation strategies with more tendencies to use new varieties 

of seeds. 
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FGD participant reported that: 

“Adaptation Strategies were included used rain water harvesting in response to climate change and 

variability effects on water resources, irrigation, used recharging ground water increase 

community understanding, decrease deforestation and the last option was used water from 

ponds. Also, the gov’t create rule and must be implemented it.” 

4.6.1. Responsibility for Adaption of Strategies  

4.6.1.1. Local Communities 

Local Communities have always adapted to climate variations by making preparations based on 

their resources and knowledge accumulated through experience of past weather pattern. Local 

community based adaptation to CC and variability emerged out of the growing recognition in the 

developing community that those most vulnerable to climate change are the poorest people in the 

world‟s poorest regions. Many are marginalized, and live in remote regions out of reach of 

government services. CBA may foster the resilience of rural communities, but also the resilience 

of the ecosystems on which these communities rely for a living. While the international 

community has increasingly emphasized the need for adaptation in recent years and more 

funding has been made available for adaptation, most efforts to help countries adapt have 

centered on top–down approaches and policy solutions (Wilbanks and Kates 1999; Reid et al. 

2009). However, given that climate change impacts, appropriate responses, and, to some extent, 

adaptive capacity, are location specific, adaptation at the community level is critical to the 
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process of adaptation. Community organizing for adaptation to climate change in itself also 

increases resilience to climate risks by strengthening and expanding social networks and links 

with supporting institutions (Adger 2003; Tompkins and Adger 2004) cited in Bryan and 

Behrman, 2013). The evaluation made by Boko et al. (2007, p. 453), provides the conceptual 

framework, characterizing the initiatives, i.e. adaptation actions, according to their social or 

economic resilience focus. Accordingly, local community have been always adapted to climate 

variations by making preparations based on their resources and knowledge accumulated through 

experience of past weather pattern. 

FGD participant reported that 

“The responsibility to adapted to climate change but due to economy and lack of information, 

applied method of adaptation of climate change rather some method.”    

4.6.1.2. Institutional / Government Responses to Climate Change 

The government of Ethiopia has adopted national policies, sector strategies and programs. The 

priorities of the national policies, sector strategies and programs of the government are primarily 

targeted at promoting rural and agricultural development and poverty reduction. Ethiopia has no 

an explicit policy on climate change. As a result, climate change and adaptation issues are often 

treated indirectly in sector specific policies and programs since climate impacts are considered as 

a sub-component of the overall development goal particularly in relation to natural resources and 

environmental protection (NMSA, 2014). Government responses related to climate change and 

variability impacts in the study area are discussed in relation to emergency aid, asset protection 

and livelihood enhancement and disaster risk reduction.  

Adaptation strategies are being undertaken as part of the federal government‟s efforts to increase 

community‟s resilience to climate change and variability. Some of the activities that are already 

taking place currently include, soil and water conservation activities, a forestation and spring 

development and road construction are some of the major ones. Productive Safety Net Program 

is also one of government induced adaptation strategies. The main objective is to fill food gap of 

the chronically food insecure farmers by assist crop (wheat) so that the farmers may not to sell 

their remaining assets. The programmed aims to provide households with enough income, in the 

form of either cash or food, to meet the food gap. The combination of cash and food transfers is 

based on season and need, with food given primarily in the lean season between June and 
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August. Introduction of early maturing crop varieties is another government strategy. Many 

varieties are being introduced out of which wheat varieties are widely accepted. 

Accordingly, The information from key informant interview,( experts from the woreda‟s ARDO) 

noted that farmers are not aware of the benefit they could earn if they used various agricultural 

technologies , inputs and varieties of crop seeds to enhance yield per a plot of land. So that, they 

simply complain as if there is no profit even if they used all technologies and inputs. It has been 

trying to introduce and accomplish various adaptation strategies in response to water shortage 

due to climate change and variability. Some of these are, constructing rain water harvesting 

pools, localized pumping, either from a surface water source (river, stream, lake or dam or 

groundwater (borehole/shallow wells/springs), using manual or motorized pumps and various 

on-farm water application methods), Gravity schemes using water diverted from upstream rivers 

/ streams/ dams and delivered to cropped area either through open canals or pipes, and applied 

either by surface irrigation or pressurized systems. 

 According to the information obtained from officials of Menz Keya wereda Agriculture and 

Rural Development Office and DAs, a number of woreda initiated adaptation strategies are being 

undertaken as part of the federal government‟s efforts to increase community‟s resilience to 

climate change and variability. Some of the activities that are already taking place currently 

include, soil and water conservation activities, a forestation and spring development and road 

construction are some of the major ones Households‟ assessment of the responses of government 

Drought, Disease, Forest management and Water management were not effective seen table 4.5. 

 

Table 4.7.Households' assessment of the responses of government (% of households) 

response to  very effective moderate not effective no idea total  

Drought  1(1%) 57(27%) 151(72%) 0 209(100%) 

Disease 2(1%) 60(29%) 150(72%) 0 209(100%) 

Forest management  10(5%) 50(24%) 149(71%) 0 209(100%) 

Water management  20(10%) 25(12%) 164(78%) 0 209(100%) 

(Source: survey, 2021) 

4.6.1.3 NGOs responses to Climate Change 

According to the information obtained from experts, Development Agents (Das), only a single 

Non-governmental Organization (NGO) is operating in Menz Keya wereda. Accordingly, this 
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NGO is practically nominal and less effective. Corollary, it has insignificant role in assisting 

local development by helping the community in its way to manage the impact of climate change. 

By considering the area as drought prone, NGO has not been implementing several projects 

aimed at disaster impact mitigation and poverty reduction in the study area. Due to this the 

project not effective to address all people.  

 

 

 

Emergency food aid: - Food availability is below the annual requirements in Meniz keya wereda. 

Local production in normal years supports the family only for six months. This has put the 

community under a six-month food gap every year. The number of food deficient months increased 

due to occur of external shocks. With the view to bridge food gaps and thereby contribute to asset 

and livelihood protection of the chronically food insecure beneficiaries, the SNP has implemented 

various activities. For instance, food was distributed in around 2011/12. 

Household income source diversification: - Currently economic risks related to income 

fluctuations and savings depletion among vulnerable households are envisaged to be addressed 

via market-led income generation and diversification activities. For this to be materialized in the 
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study area, high-potential farm and off-farm value chains were researched with the objective of 

increasing and diversifying rural income by the SNP. For instance, livelihood beneficiaries 

across the SNP projects have used a minimum of one defined sustainable agricultural 

technology. The technologies promoted and being used by the livelihood beneficiaries are proper 

cultural practices, improved high yielding and early maturing crop varieties and improved bee-

hives with accessories. 

Table 4. 8. Activities that are diversifying households‟ income sources 

Questions categories        

Frequency  

% of respondents  

Did you (or your household members) 

engage in non-farm activities because of 

climate change? 

yes                 99             47.4 

No               110           52.6 

Total              209           100 

If yes, what were these non-farm activities? trading                60             29 

wage labor              140             67 

migration                  9               4 

Total             209           100 

 

The respondents asked whether they were engaged in diversifying sources of household income 

or not to cope with climate change impacts. Some households reported that they have diversified 

their income sources. The household survey showed that about 47% of the total households 

reported that they were engaged in non-farm activities because of climate change (Table 4.6). Of 

the total respondents 67 % and 29% engaged in wage labor and petty trading, respectively, 

whereas, 4% of them preferred to out-migrate to other towns. 

4.7. Barriers to adaptation strategies  

Mitigation strategies to cup up with the impact of climate change may constrained by different 

manmade and natural barriers. A study conducted by Bewket (2010) in Choke Mountain, East 

Gojjam, identified lack of access to water, information, and knowledge about the appropriate 

adaptations as barriers to adaptation. A study made by Bryan, et al. (2010) also reported that lack 

of access to land and information represented barriers to adaptation climate change in Ethiopia. 

Accordingly, this study, local peoples asserted that the above barriers are also prevailing in Menz 
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Keya Wereda. According to the information obtained from individual households, FGDs, experts 

and key informants, lack of finance, land scarcity, lack of information about the weather or long-

term climate change, forage and feed scarcity, lack of agricultural technologies and appropriate 

seed and lack of health service were major constraints of adaptation strategies.  

Lack of money to finance: - Adaptation comes at a cost. Hence, poor households have low 

adaptive capacity. The local people in the area indicated poverty as a major constraint for not 

taking up the following adaptation options: changing crop pattern, diversify crop cultivated, 

digging water wells and rainwater harvesting, implement different soil conservation measures, 

transforming from dominant crop cultivation to livestock rearing, and adopting non-farm 

activities. For instance, to engage with petty- trading availability of money, to start with, is a 

primary precondition. Many people do not have it.  

Land scarcity: - Another important major constraint of adaptation to impacts of climate change 

noted by the respondents was land scarcity. Many household heads indicated that diminutive 

(very small) land holding size was reported as the main cause. Farmers explained that a decrease 

in their respective land holdings size and farm fragmentation made traditional soil conservation 

techniques such as fallowing became economically not viable.  

Lack of information: - Lack of information is one of the most important barriers to adapt in the 

study area. The respondents and agricultural experts found in the area declared that lack of 

access to timely meteorological reports (information) is one most pressing constraint for making 

adjustment to erratic or reduced rainfall to adjust planting dates. Weather forecasts related with 

onset and/or offset of rains have never been communicated. They also said that the weather 

information that rarely delivered to them for pre-harvest is very general and lack specificity. 

Water Scarcity: - Water scarcity was mentioned as one of the most critical constraints to 

climatic change adaptation. Irrigation, digging water wells, rainwater harvesting and putting trees 

for shade were potential adaptation measures to reduce climate related impacts especially rainfall 

variability. Although the peasants are well aware of the importance of application of small-scale 

irrigation, digging wells, etc., most farmers could not employ them because of scarcity of water 

in the area. 

Technology unavailability  
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The introduction of new technologies resulting for example in more sustainable production 

methods, improved soil and water management practices or increased diversification suggested 

that technological adaptations are key when it comes to risk reduction and food security. With 

respect to technological services, head of household were asked whether they get early warning 

climate forecasted by Menz Keya wereda Agriculture and Rural Development Office (ARDO). 

In this regard, only few (28%) of the respondents admitted that they have received early warning 

information. The other absolute majority (72%) of the households replied that there was no 

climatic change related information delivered by ARDO. This means most of the household 

didn‟t get early warning information about the climatic conditions. 

Access to Credit services 

According to the survey data, almost all (80%) of the head of household replied „NO‟ and (20%) 

of them responded „Yes‟ for the question which was stated “Do you have access to get credits 

from institutions to deal with climate related hazards?”. This clearly shows that farmers‟ 

adaptation efforts to the changing climatic is being constrained by shortage of access to credit 

services in the woreda. 
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CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1. Summary 

Agricultural sector, the back bone of Ethiopia‟s economy, is highly dependent on rainfall (rain 

fed agriculture). Unfortunately, the rainfall and annual precipitation have been adversely 

impacted by climate variations of many parts of the county. The site of this research, North 

Shewa zone, Keya Woreda is one of the areas that are victims of climate change related 

problems. This study aimed at assessing the impact of climate change and farmer adaptation 

strategies in Menz Keya Woreda, in the case of Nidi kebele. The study proved that, as a result of 

climate change, the Households (HHs) in the study area have affected by poverty due to water 

shortage, reduction of soil fertility, prevalence of different types of diseases and continuous 

deterioration of productivities of crops and animals.   

As the result of unfavorable changes in the pattern of climate, a number of hazards were 

occurred. Such natural problems have exposed the people to the risks of several types of disasters 

such as drought, flood, landslide and pests and diseases. The local people (Menz Keya Woreda) 

perceived that they have been adversely affected by the changes in temperature and decrement of 

rainfall.  As a result, for many years, the local people of the study area have struggled against the 

impact of different types of natural hazards caused by climate changes.  

In order to adapt the impact of climate change driven disasters, the local peoples have been 

applying different strategies. The major local adaptation strategies were reforestation, terracing, 

rain water harvest, growing short maturing crops. However, the adaptation options they have 

employed are not enough to reduce the impact of current climate change and variability due to 

various barriers. According to the finding of this study, water scarcity, forage and food scarcity, 

land scarcity, lack of information about the weather condition and causes of climate change, lack 

of agricultural technologies and appropriate seed, lack of health services and poverty are still 

persistent in Menz Keya Woreda. 
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5.2 Conclusion 

Climate change has great impacts on livelihood of the community, the any existence of lives, 

crop production, etc. It has impact on crop productivity directly through changes in the growing 

environment, soil fertility, biological function, and associated agricultural biodiversity. The 

objectives of the study were concerned with the assessment of the problem of climate change, 

identification of the impact of climate change, investigation of the perception of farmer toward 

the climate change driven problems, and identification the adaptation options to climate change. 

Based on the above key objective, the study has drawn certain concluding point as following.   

According to this study, the general climatic change as affected both the annual rainfall and the 

temperature.  The result of the study shows that the average annual rainfall of Menz Keya 

Woreda in the years 1985-2019, ranges from 11.54 mm to 97.7 mm. The mean annual rain fall of 

those years is about 69.5 mm. The driest year was 1987, which contains the average annual 

minimum rain fall of all years and the wettest year was 2006. The annual average temperature is 

also has increased time to time. The average yearly maximum temperature of Menz Keya 

Woreda over the past 34 years increased by about 0.12 c
0
 annually, while average minimum 

temperature is decreasing by 0.028 c
0
 

There were different problem caused by climate change and climatic variations of the said 

Woreda. Among these, increase temperature, drought, insect outbreaks, increase wildfires, 

declining water supplies, and reduce agricultural yields, evaporation of water, flooding and 

erosion. The impacts have become more serious as there has been more climate variability and 

change-induced disasters as compared to the situation in the past. Generally, the people in Menz 

Keya Woreda have faced decrement of crop and animal productivity because of erratic rainfall, 

drought, and increased temperature, intensified occurrence of pest and human and animal 

diseases, and environmental degradation. Currently, crop productivity has been declining in the 

study area due to the factors associated with drought, soil erosion and infertility. The amount of 

water in the rivers has been decreasing from year to year along with the decreasing rainfall 

amount. As a result, many of the households were not able to satisfy their basic needs and they 

have been given support by the government safety net program. All the condition related to 

climate change had negative impacts to the general wellbeing of the communities.  
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Regarding farmers‟ perception, there was no significant difference of perception towards climate 

change and variability among farmers who were living at different environments (agro-ecologic 

conditions) of the aforementioned Woreda. They believe in that their life is at risk as a result of 

climate changes though they are less aware about the cause of these changes. Corollary, we need 

to bear in mind that climate change and variability are becoming the problem of all climatic areas 

(especially Kola, Dega and Weinadega). Based on their perception and understanding, farmers 

have tried to devised mitigation tactics and strategies though their measures were not enough to 

make them free from risks of the climate change. Some of these measures were keeping soil 

fertility and moisture content by plowing along the contour, stone bund, soil bund, and crop 

rotation, using chemical fertilizer, and use of compost. The other method were harvesting of rain 

water, irrigation, recharging ground water through increasing community understanding, 

afforestation and so on.  

In the same areas, some NGO and Government bodies were also operating to reduce negative 

impact of climate change. But, the sum total of their effect was little. To reinstate, the 

governmental and non-governmental institutions have not able to bring enough innovative 

technological measures (they emphasized in the less effective traditional techniques) in the areas 

of new sources of food, climate change resistant trees, water conservation mechanisms, etc.  

Thus, the NGOs and government intervention had limitation to address the complex impacts of 

climate variability and change. In general saying, the adoption mechanisms have insignificant 

role in developing appropriate adaptation strategies to manage climate variability and resultant 

negative impacts. 

On the other hand, barriers to taking up effective adaptation measures were poverty, lack of 

technology; land scarcity, lack of information about the weather or long-term climate change, 

lack of agricultural technologies and integration of the stakeholders of the problems.  
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5.3. Recommendation  

Based on the nature and finding of the study, the following intervention measures are 

recommended so as to enhance resilience and adaptive capacity of the society. These measures 

include; 

 Creating and expanding awareness among the population and policy makers about the 

causes and consequences of climate change by providing reliable and up to-to-date 

information to take appropriate adaptive measures. 

 Reviving traditional practices and improving indigenous knowledge on how to harvest 

rainwater, forest management, crop and livelihood diversification, provide one way of 

coping with different climatic variability. Interventions need to build on existing 

knowledge and coping strategies in order to insure sustainability of their activities. 

Therefore, before planning interventions, a proper assessment of locally available 

adaptations options and coping strategies should be considered and build upon 

indigenous knowledge.  

 To avert the decrement trend of crop productivity of Menz Keya that was resulted from 

erratic rainfall, intensified occurrence of pest and diseases, environmental degradation 

and increased temperature farmer must diversify crops and select appropriate variety of 

crops [i.e., drought and diseases resistant, early maturing and high yielding], improving 

the method of cultivation and employ agricultural technologies.  

 Restoring the degraded ecosystem in which the local farmers depend for their livelihoods, 

by applying various mechanisms such as forestation, reforestation, protection of water 

bodies from pollution, encouraging local farmers to protect soil erosion using various 

SWC technologies must be applied if the degraded environment has to be rehabilitated.  

 With respect to shortage of water, various communities based works, such as developing 

springs, digging water wells, supplying manual and motorized pumps so as to pump 

recharging underground water, building rain water harvesting pools, and etc. are 

imperative. 

 One of the measures of the government to reduce climate change driven food shortage is 

the Safety net program (SNP). Hence, there is a need to search for sustainable and 

strategic solution to the said problem by considering SNP as a temporary or short term 

solution.   
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 Building the general wellbeing of the rural community through providing effective level 

of fertilizer with reasonable price, providing training, facilitating modern livestock 

breeding practices, improving infrastructures (roads, markets, schooling storage and 

distribution and extension services) and the like. Generally, further studies which could 

address the adaptation and coping mechanisms, and the existing challenges in various 

agro ecological conditions should be conducted so as to provide more options to policy 

formulation and enhance sustainability of livelihood of rural community in the face of 

changing environment. 
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Appendix 

Debre Berhan University 

College of social sciences and Humanities 

Department of Geography and Environmental Studies 

Appendix I: Introduction   

My name is yimechach Getachew. I am a master‟s student in Debre Berhan University studying 

Geography and Environmental studies (Specialization in MSC in Environment and sustainable 

Development). I am doing my thesis on: the Impacts of climate change and farmer adaption 

strategy   in  Menz kaya  woreda, North Shewa Zone, Amhara Region, Ethiopia. Thus, I would 

like to express my appreciation in advance for your cooperation in giving your time and being 

committed for the success of this work. The information from respondents will keep confidential 

and will not affect any body in any way. So you are kindly requested to give your honest 

opinion.   

Thank you in advance 

Part I. General characteristics of respondents 

1. General  

1.1. Name of the kebele-------------------------------------- 

1.2 Farmer‟s name -------------------------------------------          (Not compulsory) 

1.3. Date of interview---------------------------------------- 

1.4. Enumerator‟s name -------------------------------------- signature-----------------        

      Checked by ------------------------------------- ------------signature ---------------- 

1.5. Sex :      1. Male                          2.  Female 

1‟6. Age of the household head in years   1,15-25     2,26-36     3,37-47     4,  above 

50………… 

1.7. Family size, Male………..   Female…………. Total…………….. 

1.8. Marital status:  1. not married          2. Married           3. Divorced               4. Widowed 

1.9. What is your educational level?        

1. Illiterate                                                   3. Primary school  

2. Capable to read and write                        4. Secondary School           5. Higher education 

2. Socio-economic and demographic characters ices 
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2,1 What is your means of livelihood or how do you get your livelihood? (Multiple responses 

is possible)       1.   Livestock rearing                              3. Renting out land 

                                 2. Crop production     4.  Mixed agriculture 5. petty trade                                                                                      

6.  Other (specify)……….. 

2,2 Do you have land ownership?          1. Yes           2. No 

2, 3 If your answer for Q No2.2 is ‘yes’, how much is the total size of   your land? 

Before 30 years    …………..   Currently ………………. 

2.4. Crop production/year in quintal per hectare before 30 years ………………… 

2.5. Crop production/year in quintal per hectare currently………………… 

2, 6, How many kilograms of chemical fertilizer you use on your total farm land for 2012/2013     

meher season? (Both DAP and Urea) per hectar………………………. 

2, 7.What are the major crops grown by your household last year?   

Cereal crop 

 

Reason of 

increment in any 

 Reason for      

decrement  

 Teff   

Sorghum   

Wheat   

Barley   

Maize   

Bean   

Pea   

Others   

3. Respondents. Perception regarding climate change and its impacts 

3.1.  Is the current climate condition the same to that of before 30 years ago in your locality? 

      1. Yes                                               2. No 

3,2  How is the condition of the temperature of the day in the past 30 years? 

    1, increasing       2, decreasing    3, no change/constant    4,Idon,t know    5,other,please 
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3,3, what are the local indicators that show the change in temperature through time 

in your surrounding? 

1. Human and animals diseases that has not been seen before 

2, . The   emergence of new species of animals and plant in your local area 

3.  Changes of clothing style of the communities and shrinking of snow coverage 

4.   Degradation /deterioration of rivers through time 

5.  Change of animal and plants/crop type (for instance cultivation   of   Teff and other 

crop types) 

6. all      Other, please specify_____ 

3,4  How do you think the climate change/ variability of your kebele?  

1. There is climate variability                           3. The climate has not changed (it is stagnant) 

2. The climate has totally changed                      4. I have no idea 

3.5, what   are the major challenges that climate change posed on your livelihood?  

1. Shortage of pasture land             3. Loss of livestock                     

 2. crop yield reduction                   4. flooding            5. Others (specify). 6, all 

3.6,. How is the condition of rainfall for the last 30 yea rs? And how do you comment? 

    1,  . Increasing      2.   .Decreasing   3, No change 4,. Change in the seasons of rainfall 

 5. Increase the frequency of drought            6. I don ' t know  7. Other, please specify_ h‟__ 

 3.7.. Do  your   household get sufficient water in the whole year?        1. Yes       2. No 

3.8 What is the source of water for your household?   1. Rivers (Stream)          2. Protected springs            

3. pounds                         4. Unprotected springs                  5. pipe lines        6. Dams 

4. Adaptation Strategies 

4.1,. What are the measures and barriers to adapt and lessen the problems 

caused by climate change in your locality? To be mark on the following 

strategies. 

Adapt ion strategies  

Strategies you 

use  make (x)  

if You use   it 

Hindrance /barrier 

implement 
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I. Means to keep soil fertility and 

its moisture content   

• Plowing a long  the contour 
  

• Stone bundle 
  

• Soil bundle 
  

• Crop rotation 
  

• Use of chemical fertilizer 
  

• Preparing and use of compost 
  

2forest resource conservation 
  

• Forestations/plantation 
  

• afforestation 
  

• Planting trees around the farm 

land   

3. Livestock and feed resource 

management 

  

• Cut and carry system   

• Rotational grazing methods   

• Expand the size of fodder  

growing 

land 

  

• Prepare and produce fodder   

4. crop production  management 

and conservation 

  

• Changing cropping calendar   

• Application of fertilizer   

• Conservation of water and 

protect 

soil erosion 
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• Irrigation   

• Use of improved seeds   

• Fast growing crop species  
 

 

• Water harvesting 
 

 

4.2.. addition the problems that hinder the implementation of the above listed adaptation 

strategies and give you suggestion to protect the problems. 

4.3. Who is responsible for the adaptation of strategies that can lessen the impact of climate 

change practice? (Multiple answers are possible). 

1, International organization 

2.National and local government 

3, Local community 

4, individual households 

5. NGOS  

4.4,. What local actions do you think are possible within your capacity? (Multiple answers are 

possible). 

1,Reforestation 

2,Stops cultivation of sloppy area 

3,Terracing 

4,Family planning 

5,Rainwater harvesting 

6,Growing high value tree crops 

7,Change in cropping pattern 

8,Diversified income 

9,Growing short maturing crops 

10,       all       11,Other (specify) ……………………….. 

4.5, Are you engaged in activities with the purpose of coping with this impacts of climatechange    

1, Yes                                                 2. No 

4‟6,. What new crops introduced to the area since 1982? List:……………………………………. 

4.7. What new technology introduced to the area? List… 
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4‟8,. Do you (your family member) engage in non-farm activities because of climate change? 

          1, Yes     2,   No 

4.9, If your answer is yes to question No 4‟8, what are the activities? 

        1‟   Trading 

       2 , Wage labor 

      3.    Migration 

      4.  Other (specify) …………………. 

4.10, Is there any program ever been held to boast awareness on climate change, its cause, 

impacts and adaptation strategies?           A Yes             B , NO 

4,11. Do you think the adaptation mechanisms you employed for climate change are successful? 

            A,    Yes           B,    No 

4, 12 . Head assessment of responses of government institutions 

Responses to:  Very effective  
Moderately 

effective  
Not effective  No idea 

Drought cause 
    

Disease cause 
    

Forest management 
    

Water management 
    

 

4,13,. What type of crops you cultivate before 30 years? List down according to their decreasing 

importance: …………………………………………………………………… 

4.15,. If there is change in crop pattern, what were the possible reasons? (Multiple answers are 

possible). 

       1,    Climate change                   2, Market situation                           3, Soil erosion 

     4,   Government policies               5,   Land scarcity                           6, Population pressure 

4,16 . Do you have access to get credits from institutions to overcome climate related hazards from 

who?                                          1. Yes                2.  NO 

4,17,  . Do you get early warning information before the occurrence of climate related shock?  

1. Yes                2.  NO  

4,18,  If yes, who do you think is responsible in disseminating information before the occurrence of 

hazards?   

1, local institutions, ( Ikub, debo).                                     2.  NGOs    

3. Local government institutions                                       4. Through Medias such us TV, Radios  
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5. Others (specify)   

4,19   .DO you think the following are barriers in adopting climate change strategy (muitiplese)?  

1. Lack of information on climate and weather variability         3, weak social capital  

2, Lack of money to finance                                                       4. Poor administration  

5. Lack of improved seed variety                                             6. Lack of irrigation     

7 all.                                                                                     8,Others (specify) 

Annex 2: Questions used for interview 

Questions for key informant interview 

1. Do you feel that the temperature and rainfall menze keya has changed in the past 30 

years? Why do you think this might be? 

2. Have you heard of the word “climate change” before? What do you know about it? 

3. What do you think is the cause of climate change? 

4. What local indicator can identify to evaluate the changing climate? 

5. Do you think climate change affected the lives of the community? If yes, how? 

6. What are the major impacts of climate change up on the community, the crop prod action and 

the environment? List them. 

7. Who is responsible to give response to the changing climate? 

8. What has been the responsibility of the community? 

9. What were the response of government and nongovernment organization? 

10. What were the limitations to give response to the changing climate on the part of the 

community and organization? 

Interview question for disaster prevention and preparedness office  

Name______________ position_______ 

1. What are the causes of climate change? 

2. What are climate change induced-hazards in menz keya wereda? List down. 

3. What new crops introduced to the area recently? 

4. What new crop‟s and human‟s disease introduced to the area recently? 

5. What are the major impacts of climate change induced-hazards up on the people, the 

crop prod action and the environment? 

6. What was your office role in response to these impacts? 

7. What are the major challenges in alleviation of the problem and what should be done? 

Interview question for agriculture and rural development office at wereda level 

Name__ position--------------- 

1. Is there any form of climate change in menze keya wereda over the past 30 years? If yes,list. 

2. What are the major causes of climate change? List down. 

3. What are the major impacts of climate change? List down. 
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4. Would you explain the measures taken in response to climate change by your office? 

5. What are the major challenges to cope with the impact of climate change?? 

6,. How many people are in need of emergency aid and what is the trend over time at 

wereda level?       Increase,       decrease    or      no chang 

7,. What are the livestock, crop and human diseases prevail in menze kaya wereda? 

8. What are newly introduced crops and disease? 

9. How do you see the migration and resettlement trend of the people? 

10,. for how long there is food insecurity and in which months? 

Appendix, II 

(Interview Questions for Focus Group discussions (FGD) 

1. What do you think are the local indicators of Climate change in your kebele? 

2. Do you think climate change posed negative effects on your livelihood? If Yes, Please explain 

it. 

4. Is there any change on water, grazing land, the quality of pasture and arable land over the past 

years in your village? Please 

5. What do you think is the major causes for the changes on the resources mentioned above? 

6. Do you think any measure to avert climate change? Who should have the main responsibilities 

to do this? 

7. Is there any change on livestock number, composition and feeding of your village? 

8. How do you perceive your crop production? Increasing ------------------------- decreasing ------- 

9. How do you cope up or adopt the impacts of impacts of climate change  

 on your livelihood? 

10. Have there been climate extremes (drought and flooding) In the last 30 years? 

Which one is your main concern? 

11. Have you ever been participated in community based environmental participation 

in your Keble? 

12. What are the main challenges that hinder your coping mechanisms? 

13. What is the role of traditional institutions in coping climate related hazards? 
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Annex:  

Monthly rainfall, maximum and minimum temperature 

Monthly Maximum Temperature in oc 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec    

 max max max max max max max max max max max max Mean  SD CV 

1985 19.2 19.7 19.4 18.3 18 19.7 17.8 17 16.4 15.9 17.4 17.5 18.058 2.4501 14% 

1986 20 17.8 17.7 18.2 19 17.4 17.3 16 15.9 16.3 17 18.3 17.55 2.2708 13% 

1987 18 18.6 17.2 17.3 17 19.2 20 17 17.6 16.7 17.3 18 17.833 1.8927 11% 

1988 18.9 17.5 19.3 18.4 20 19.9 15.7 15.8 16.4 15.6 16.9 17.3 17.6 3 17% 

1989 18 16.6 17.7 16.4 18 19.7 17.5 16.9 16.3 15.6 16.6 8.7 16.483 5.1152 31% 

1990 9 8.3 17.6 8.2 20 14 8.8 8.5 8.2 7.9 16.8 4.4 10.933 9.1219 83% 

1991 13 4.2 18.8 4.1 19 10 12.7 11.7 12.2 4 16.9 6.6 11.108 10.538 95% 

1992 17.2 7.5 19.5 6.8 19 20 16.6 14.8 16.1 4 15.3 8.8 13.767 10.514 76% 

1993 18 11 18.8 9.3 18 19.4 16.8 16.9 16.7 4 16.2 17.6 15.2 8.8889 58% 

1994 18.7 19.6 18.2 18.7 19 19.5 15.3 15.7 16.3 8.1 16.8 18.4 17.025 6.0691 36% 

1995 18.7 19.5 19.3 18 19 19.9 16.6 16.6 16.9 16.2 17.5 17.8 17.983 2.4039 13% 

1996 18.4 19.1 18.5 18.5 18 18.1 16.9 16.8 17.5 16.6 16.7 17.2 17.692 1.6257 9% 

1997 18.1 18.7 19.8 18.6 19 19 17.4 16.7 17.8 16.8 17.2 19.2 18.217 1.9863 11% 

1998 19.8 20 19.5 20.3 19 21.2 16.4 16.5 17.6 16.9 17 17.7 18.525 3.2116 17% 

1999 18.1 19.7 19.2 19.7 20 20.6 15.7 16.4 16.7 15.7 15.6 17.3 17.858 3.5303 20% 

2000 18.3 18.5 19.9 18.5 20 20.8 17.7 16.6 17 16.5 17.5 18.4 18.292 2.58 14% 

2001 19.4 20 17.1 18.5 20 19.9 17 16.3 16.8 17.2 17.1 18.3 18.1 2.5781 14% 

2002 17.8 19.8 18.7 19.2 21 20.9 19.6 17.5 17.3 17.1 17.4 18.5 18.7 2.5311 14% 

2003 18.8 19.9 19.5 19.4 21 20 16.9 17.2 17.8 17.1 17.7 18.8 18.642 2.4296 13% 

2004 20.7 20.1 19.6 18.6 21 19.2 18 17.6 17.1 16.1 17.3 18.9 18.65 2.8065 15% 

2005 19 21.1 20.1 19.4 18 19.6 17.5 18.1 17.7 16.7 17 18.5 18.575 2.5101 14% 

2006 19.7 20.8 19.1 18.3 19 20.8 17.9 17 17.1 17.6 17.8 18.6 18.642 2.4704 13% 

2007 19.6 19 19.7 18.4 20 18.9 16.3 16.9 17.2 16 16.6 18 18.058 2.738 15% 

2008 19 19.1 20.4 19.7 20 19.8 17.9 17.2 17 16 16.7 18.1 18.383 2.7433 15% 

2009 18.5 19.1 19.9 19.6 20 21 17 17.5 17.6 17.1 17 18 18.533 2.6361 14% 

2010 18.7 19.3 18.6 19.1 20 21.1 17.3 17 17.7 16.9 17.2 17.9 18.367 2.4322 13% 

2011 18.6 19.7 17.6 19.9 20 20.7 18.4 17.1 17.3 16.8 18.4 18.8 18.567 2.3386 13% 

2012 19.7 20 20.2 19.1 19 20.4 18 17.6 17.9 16.7 18.9 18.9 18.9 2.1924 12% 

2013 20.2 21.1 20.8 20.9 20 20.2 16.8 16.3 17.6 16.6 17.7 18.8 18.933 3.5169 19% 

2014 19.5 19.7 19.7 18.8 19 20.7 19.4 17.1 17.2 16.8 17.5 18.1 18.658 2.4378 13% 

2015 19.5 20.9 19.7 20.3 20 20.1 20.3 18.2 8.4 8.4 18 9 16.875 9.6885 57% 

2016 19.7 21 21 19.4 19 20.4 17.5 9.1 8.5 8.5 9 18 15.958 10.352 65% 

2017 19.5 20.6 19.4 19.1 20 20 17.5 13.2 8.7 8.5 13.4 18.7 16.517 8.4462 51% 

2018 19.3 20.2 18.7 18.8 20 19.7 17.6 17.3 17.7 17 17.7 21.5 18.775 2.6244 14% 

2019 19.4 20.5 20.3 19.3 20 21 18.7 8.8 8.7 8.5 17.7 18.3 16.75 9.4996 57% 
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Mean 18.5 18.2 19.2 17.6 19 19.51 17.1 15.91 15.7 14.1 16.8 16.77    

SD 4.17 7.95 1.98 7.83 1.7 4.154 4.03 5.008 6.22 8.78 3.38 7.822    

CV 23% 44% 10% 45% 9% 21% 24% 31% 40% 62% 20% 47%    

Monthly Minimum Temperature in   

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec    

Year min min min min min min min min min min min min mean SD C.V 

1985 5.1 5 6.4 6.9 7.1 6.3 6.7 6.3 6.4 4.1 3.8 4.6 5.725 2.2 38% 

1986 5 6.2 6.7 6.5 6.8 6.8 6.5 6.8 9.7 5.5 7.6 9.5 6.966667 2.7 38% 

1987 9.3 10 10 7.8 8.5 6.8 7.9 8.5 8.1 6.9 5.4 5.6 7.9 2.9 37% 

1988 7 7.6 8 8.5 8.3 8.1 8.3 8.1 7.9 6.1 3.8 3.9 7.133333 3.2 45% 

1989 4.3 6.3 7.2 7.4 7 6.9 8 7.8 7.6 5.8 4.7 2 6.25 3.4 55% 

1990 4.2 3.2 7.1 3.8 7.9 5.5 4 4 3.9 3 5.2 1.9 4.475 3.3 73% 

1991 4.2 1.5 7.8 3 8.2 4.1 5.9 6 5.7 3.2 5.6 1.8 4.75 4.1 87% 

1992 6.2 1.9 8.4 3.4 8.2 8.1 7.7 7.9 7.5 3.4 5.1 2.5 5.858333 4.7 81% 

1993 6.2 3.8 8.3 3.8 8.4 8.2 8 8 7.7 6.8 5.1 4.9 6.6 3.4 52% 

1994 6.3 7.2 8.1 7.5 7.6 7.8 7.9 7.5 7.5 6.5 5.6 5.4 7.075 1.7 24% 

1995 5.1 7.8 7.7 8.9 8.9 8.9 8.3 8.3 8 6.2 5.2 6 7.441667 2.7 37% 

1996 6.6 7.7 7.8 8.6 8.7 8.2 8 7.8 7.9 5.9 5.7 5.8 7.391667 2.1 28% 

1997 6.9 5.9 8 7.6 8.4 8.8 8.7 8.4 8.3 7.6 6.9 6.2 7.641667 1.9 24% 

1998 7.6 7.8 8.7 9.8 9.5 8.8 8.4 8.9 8 7.4 3.9 3.1 7.658333 4 52% 

1999 4.7 6.4 7.3 8 8.2 8 7.7 7.9 7.2 6.4 3.3 4.8 6.658333 3.1 46% 

2000 4 6.2 7.5 7.8 8.8 8 7.7 7.7 7.3 5.9 5.1 5 6.75 2.8 42% 

2001 4.3 7 7.9 8.2 8.7 8 7.9 8.2 7.7 7.1 4.8 6.1 7.158333 2.7 37% 

2002 6 6.9 7.7 7.3 8.9 8.2 8.4 8.6 8.1 6.7 5.8 7.5 7.508333 1.9 26% 

2003 5.6 7.5 7.7 8.7 9.3 8.4 8.6 8.5 8.2 6 5.4 5 7.408333 2.9 39% 

2004 7.1 6.8 7.8 8.8 8.1 7.8 8.3 8.1 7.9 5.9 6 6.5 7.425 1.8 24% 

2005 5.9 7.8 7.9 9.1 9.2 8.7 8.4 8.5 8 6.6 4.6 4.2 7.408333 3.3 44% 

2006 6.5 7.5 7.7 8.1 8.8 7.9 8.4 10.3 7.8 5.9 5 3.8 7.308333 3.4 46% 

2007 5.9 7.7 7.9 8.5 8.7 8.3 8.4 7.9 7.5 5.3 5.4 2.9 7.033333 3.4 48% 

2008 6.2 6.2 7.6 7.9 8.9 7.9 8 8.4 7.8 6 4.4 4.4 6.975 2.9 41% 

2009 5.9 7.3 7.6 7.8 7.7 8.8 8.2 8.3 7.9 6.6 4.9 5 7.166667 2.5 34% 

2010 5.6 8.3 8.2 8.8 9.2 8.7 8.2 8.3 7.7 6.5 5.4 5.5 7.533333 2.7 35% 

2011 6.2 7.5 7.1 8.6 8.8 8 8 8 7.8 6.1 6 4.7 7.233333 2.4 33% 

2012 5.6 5 7.7 7.9 8.3 8.3 8.2 8.3 7.9 6 6 5.7 7.075 2.5 35% 

2013 6.4 8 8.9 8.2 8.7 8.5 8 8 8 5.9 5.8 3.3 7.308333 3.1 43% 

2014 6 6.9 7.8 8.2 8.8 8.7 8.7 7.7 7.6 6.1 5.3 4.1 7.158333 2.9 40% 

2015 3.4 6.9 8.1 8.1 8.7 8.7 8.3 8.5 3.8 6.6 6.1 3.8 6.75 3.9 58% 

2016 7.2 7.8 8.7 9.4 8.8 8.3 8.7 4.3 1.9 6.5 3.6 3.9 6.591667 4.8 73% 

2017 6.1 7.3 8 9 8.5 8.3 8.5 6 3.7 5.9 4.5 4 6.65 3.6 54% 

2018 5 6.8 7.3 8.6 8.3 8.2 8.3 7.9 7.4 6.9 5.4 8 7.341667 2.2 30% 
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Annual rain fall from 1985-2019 year 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean SD CV 

1985 0 2.8 0 46.5 85.9 0 170 353 52 0 0 1.6 59.3 16.9 29% 

1986 0 58.5 70 12 94.7 175 182 281 95.7 11 0 2.2 81.9 14.36 18% 

1987 0 74.8 107 81.4 104 0 34 249.2 31.9 22 0 2.8 58.9 11.54 20% 

1988 0 62.7 13 101 0.6 27.8 379 239.9 90.2 17 0 0 77.7 18.78 24% 

1989 3.5 75.3 111 63.6 5.5 19.9 193 252.8 46.6 22 0 0 66.1 13.06 20% 

1990 1.8 37.7 39 31.8 0 9.95 96 126.4 23.3 11 0 0 31.4 6.475 21% 

1991 0 0 27 15.9 0 4.98 48 195.2 11.7 5.6 0 0 25.7 8.828 34% 

1992 0 0 14 7.95 0 4.24 140 264 39.6 23 0 0 41.1 12.86 31% 

1993 0 0 46 20.4 4.1 3.3 232 170.5 67.6 41 0 0 48.7 12.09 25% 

1994 0 0 79 32.7 9.3 27.6 290 312.3 83.7 3 8.7 0 71.2 17.82 25% 

1995 0 13.9 29 75.2 26.5 30.6 348 235.3 63.4 8.6 0 23.8 71.2 17.26 24% 

1996 0 6.95 127 4.3 75.6 91.9 295 306.4 37 2.3 21 0 82.4 17.67 21% 

1997 0 15 9.6 38.2 14.2 101 269 301.5 30.7 56 23 1 73.6 16.57 23% 

1998 0 23 49 73.4 51.3 12.9 448 296.6 54.7 15 0 0 85.3 22.35 26% 

1999 0 0 22 15.3 22.3 30.5 445 279 48.6 72 0 1.2 78.0 22.2 28% 

2000 0 0 35 48.8 69.5 99.1 332 194.1 209 36 42 2.3 92.3 16.51 18% 

2001 0 0 1.1 74.3 198 99.7 292 208.4 85.2 16 0 1.5 81.3 16.04 20% 

2002 0 38.9 84 0 36.7 71.5 216 248.2 102 0 0 0.5 66.5 13.67 21% 

2004 0 16.4 149 73.4 0 88.4 176 241.2 77.4 9.6 0 0 69.3 13.02 19% 

2005 0 1 137 72.8 28.6 130 181 205.2 41.5 14 15 9 70.8 11.87 17% 

2006 0 0 112 72.2 57.1 172 327 266.2 122 27 0 18.1 97.7 17.32 18% 

2007 0 0 38 42.5 24.3 75.6 355 191.4 88.6 10 4.9 0 69.7 16.87 24% 

2008 0 0.2 0 10.3 20.3 66.7 362 210.9 103 17 38 0 72.3 17.71 25% 

2009 0 0 0.5 60.3 14.4 16.3 344 272.6 23.9 34 1.9 33.4 66.9 18.39 27% 

2010 7.4 61.8 40 100 79.6 24.3 314 409.9 65 0 30 8 97.5 20.74 21% 

2011 0.6 0 97 42.4 73.1 39.9 142 256.2 113 0 6.6 0 64.8 12.48 19% 

2012 0 0 64 127 0.6 84.4 408 322.6 92.4 1.5 0.2 5.6 92.2 21.75 24% 

2013 0 0 25 56.3 46.4 70.1 351 306.7 61.8 33 8.1 0 80.5 19.02 24% 

2014 9.3 37.7 79 33.7 44.8 11.5 315 354.5 130 3.4 0 0.3 85.0 19.62 23% 

2015 0 1.7 19 137 51.3 93.7 75 266.6 97 0 9.7 0 63.3 12.71 20% 

2016 3.2 8.1 9.3 104 25.7 170 406 133.3 48.5 0 4.6 0 76.3 18.99 25% 

2017 7.8 29 21 83.4 20.5 141 352 66.65 38 0 2.3 0 63.7 15.96 25% 

2018 9.2 49.9 12 63.3 15.2 113 298 33.3 27.5 0 1.8 0 52.1 13.44 26% 

2019 0 0 101 72 48.9 48.3 265 16.6 13.8 0 0.9 0 47.3 12.16 26% 

2019 5.5 7.1 7.6 8.3 9 8.8 8.8 4 3.5 3.5 4.6 4 6.225 4.3 69% 

Mean 5.8 6.59 7.83 7.68 8.454 7.94 7.943 7.6 7.11 5.91 5.171 4.726    

SD 2.31 3.44 1.26 3.29 1.238 1.99 1.809 2.67 3.32 2.26 1.758 3.314    

CV 0.4 0.52 0.16 0.43 0.146 0.25 0.228 0.35 0.47 0.38 0.34 0.701    



 

69 | P a g e  
 

mean 1.3 18.1 52 55.7 39.6 63.4 267 237.3 68.1 15 6.4 3.27    

SD 0.5 4.08 7.2 5.77 6.77 8.73 18 14.31 6.66 2.8 1.9 1.23    

CV 37% 23% 14% 10% 17% 14% 7% 6% 10% 19% 29% 38%    

 

(Source: NMSA, 2021) 
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