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1. General Back ground 

1.1. Environment for Green Economy Development 

Human societies of different interests and values, intending to use with the objective of using 

resources, have interacted with the environment throughout history and, in the process; they have 

altered it. Most African economies depend highly on natural resources, aim to achieve 

industrialization and economic diversification, and face challenges of poverty and 

unemployment.  

Growing awareness of the failure of traditional development thinking to satisfy the needs of the 

expanding global population, in turn, led to the emergence of the idea of sustainable 

development. Sustainable development is a development that meets the needs of the present 

generation without compromising the ability of future generations to meet their own needs. The 

concept of sustainable development takes into account the interlinking of the social, economic 

and environmental issues. The idea of development, in this sense, is not based on a straight-line 

progression from traditional to modern mass-consumption society which results in social 

inequalities and negative environmental impacts. Instead, the kind of development aspired here is 

that remedies social inequities and environmental damage while maintaining a sound economic 

base. 
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Figure 1:the Three Dimensions of Sustainability 

(Source: Green Growth, Green Economy and Sustainable Development: Terminological and 

Relational Discourse 2017) 

 

The kind of economy developed in this case is a green economy that results in improved human-

wellbeing and social equity while significantly reducing environmental risks and ecological 

scarcities. 

Green Economy: A green economy can be defined as one that results in improved human well-

being and social equity, while significantly reducing environmental risks and ecological 

scarcities (UNEP, 2011). 

In practical terms, in a green economy investing in ecological resources and services, such as a 

stable climate, biodiversity and clean air and water, can be an opportunity for profit, employment 

and growth rather than a cost and burden on the economy.  

The Government of the Federal Democratic Republic of Ethiopia is striving to fulfill its 

responsibilities to its citizens. The government strives to provide Social services and securities to 

ensure the adequate functioning of infrastructure, provide a climate Conducive to employment 

and pay their debts. To be able to achieve the desired social and economic development, the 

government has already started to pursue its development endeavors following the green growth 

path. 

Accordingly, the country‘s second 5 years Growth and Transformation Plan II (2015/2016-

2019/2020) and the newly 10- year strategic action plan that aims at improving the livelihoods of 

its people are being implemented.  
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Furthermore, the environmental sector plan is also mainstreamed into the GTP II and the newly 

10-year strategic action plan of the country. One of the activities outlined within the environment 

sector plan of the GTP II is the preparation of a Fact sheet of the country through undertaking an 

assessment. To this end, The Environment protection authority has conducted an assessment of 

the Katasa ecosystem in the Amhara region in an integrated approach to study the status of the 

forest.  

1.2. Frameworks /Approaches 

1.2.1. The Driver-Pressure-State-Impact-Response Framework 

The current study tried to use the DPSIR framework/approach. This approach puts emphasis on 

understanding the trends and cause-effect relationships of the social, economic, and 

environmental conditions in a given geographic setting. 

Rapport and Friend, 1979, originally developed the DPSIR framework for Statistics Canada and 

a variant of the Pressure – State – Response (PSR) and also adopted by other bodies such as 

UNEP in the GEO and AEO processes. The ―DPSIR‖ framework is multi-scalable and indicates 

generic cause and effect relations within and among the following: 

DRIVERS: The drivers are sometimes referred to as indirect or underlying drivers or driving 

forces and refer to fundamental processes in society, which drive activities having a direct 

impact on the environment; 

PRESSURES: The pressure is sometimes referred to as direct drivers as in the Millennium 

Assessment (MA) Framework. It includes in this case the social and economic sectors of society 

(also sometimes considered Drivers). Human interventions may be directed towards causing a 

desired environmental change and may be subject to feedback in terms of environmental change, 

or could be an intentional or un-intentional by-product of other human activities (i.e., pollution); 

STATE: Environmental state also includes trends, often referred to as environmental change, 

which could be both natural and human-induced. One form of change, such as climate change, 

(referred to as a direct driver in the MA framework) may lead to other forms of change such as 

biodiversity loss (a secondary effect of climate gas emissions); 
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IMPACTS: Environmental change may positively or negatively influence human wellbeing (as 

reflected in international goals and targets) through changes in environmental services and 

environmental stress. Vulnerability to change varies between groups of people depending on 

their geographic, economic and social location, exposure to change and capacity to mitigate or 

adapt to change Human well-being, vulnerability and coping capacity are dependent on access to 

social and economic goods and services and exposure to social and economic stress; 

RESPONSES: Responses consist of elements among the drivers, pressures and impacts which 

may be used for managing society to alter the human – environment interactions. Drivers, 

pressures and impacts that can be altered by a decision-maker at a given scale are referred to as 

endogenous factors, while those that can‘t are referred to as exogenous factors. 

2 Social and Economic Environment 

2.1 Social Environments 
A human social environment refers to the immediate physical surroundings, social relationships, 

and cultural milieus within which defined groups of people function and interact (E. Barnett and 

M. Casper, 2001). It includes built infrastructure; industrial and occupational structure; labor 

markets; social and economic processes; wealth; social, human, and health services; power 

relations; government; race relations; social inequality; cultural practices; the arts; religious 

institutions and practices; and beliefs about place and community. 

Environmental economic  

Environmental economic is parts of economics which deals with inter-relationship between 

environment and economic development and study the ways and means by which the former is 

not impaired nor is the latter impededhttps://gacbe.ac.in › pdf › ematerial. 

The study mainly focuses on the Kahitasta forest ecosystem. It is found in the Awi zone Banja 

woreda, which is one of the administrative zones of Amahara region, Ethiopia; it is about 458km 

from Addis Ababa.  

Spastically the study areas include 5 kebeles of the Banja woreda which are, Zafur, Sankasa, 

Ziqearbitu Enesesa, Bari and Aseguna kebles. It‘s located between 36
0
39‘57‘‘N to 36

0
49‘17‘‘N 

latitude and 10
0
58‘9‘‘E to 11

0
3‘58‘‘East longitude. Agro-ecology is ―Dega‖ with an altitude 
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between 2129-2190 m.a.s.l and average Temperature between 20.1 to 21.5
0
C whereas average 

rainfall is 1421.4
0
C. 

 

 

Figure 2 FGD Around Katasa Forest Ecosystem. 

Source: - Field photo, 2022.   
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2.1.1 State and Trends of Social and Economic Environment  

2.1.1.1 Population  

Population in urban areas grows more rapidly than rural populations worldwide, particularly in 

developing countries including Ethiopia. Population in this sense describes both human and 

animal populations. The animal population is described in the other portion of this study. 

According to the 2007 national census of Ethiopia, the human population annual growth rate 

within the study area is expected to be 4.9 % calculated to Bob Parker, 2002 formula. This 

shows a high population increment within 6 years in the study area. 

Based on the 2007 Census conducted by the central statistical Agency of Ethiopia (CSA), Banja  

woreda has a total population of 100, 835, of whom 47,848 are men and 52987 women; with an 

area of 456.18 square kilometers, a population density of 221 persons/ square km While 3.43% 

are urban inhabitants and  2016 are total housing units. Also below figure indicates that the 

annual increments of population number in the study area were 0.98%. The study area is known 

for its religion and ethnic diversity. 

 

Figure 3 Population number of Banja woreda from 2016 to 2021  

Source: Banjja Worda Plan and Development Office, 2022. 

2.1.1.2 Educational participation and Distribution  

The students number from number 1 up to 12 an averagely decrease by 0.4, 3.2 and 15% in 2019, 

2020 and 2021 respectively. Due to the unexpected occurrence of coved 19, political instability 

and finally inter into the war of northern Ethiopia.   
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Figure 4 Number of student 

Source; Education Office of Banja Woreda , 2022. 

On the other side number of teachers increased by 6% in 2019 and 3.5% in 2020, this means the 

government gives attention to human resources but 0.6% of teachers decreased in 2021 due to 

political instability and war. 

 

 

  Figure 5 Number of Teacher from 2018-2021. 

Source; Education Office of Banja Woreda , 2022. 

School Infrastructures: according to the education office of banja woreda, 2022, totally the 

number of schools in the woreda has 50 until 2021.    
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Table 1 School infrastructures 

 

Grade 

 

1 up to 8 

 

9 up to 12 

 

Total 

 

Remake 

 

No. of school 

 

46 

 

4 

 

50 

 

Source; Banja Woreda Education Office 2022. 

The ratio of students to teachers, class, textbook and coverage 

The national standard for the student-teacher ratio is 50:1 for primary and 40:1 for secondary 

schools. The lower the student-teacher ratio the higher the opportunity for contact between the 

teacher and students, however, the very low student-teacher ratio indicates the inefficiency of the 

education system or underutilization of the resources.  

The below table indicated that the average coverage of education declined from year to year and 

reaches 87.8%, it shows less governmental attention to the building of the school due to the 

instability of the country. Whereas, the student class, student textbook and teacher-student ratios 

progressed from year to year, as a result positive impact on environmental protection activities. 

For instance, the farmer intentionally cropland changed into forest land due to better cost 

analyses and protecting fertility of the soil with cultivating tree for 1 up to 4 years, which of the 

first two years practiced intercropping activities then after 3 or 4 years prepares charcoal and 

then sealed by 200,000 from hectare birr. But now crop value increased from year to year, after 

cost analysis the farmer back to the earliest system which means deforesting the land for 

agricultural activities.     

In the class, the student ratio was near normal which means only 9% of resource was useless 

likewise teacher-student ratio was above the normal standard of 37.7 percent waste but the 

student textbook ratio covered 44% of the required standard. Dou to the publishing of textbooks 

terminates by the 10-year road map. 
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Table 2 Ratio of students to teachers, class, textbook and coverage 

 

                                                                             Figure 6 Educational coverage in %  

 Source; Banja Woreda Educational Office, 2022.  

 2.1.1. 3 Health 

Health is one of the most preeminent social sectors. It can be broadly defined as the state of 

being well physiologically and psychologically. It also has an overarching effect on sustainable 

socio-economic development. Health is a fundamental prerequisite for the success of any work 

of significant importance for the family, organization and the country in general. In the study 

area top ten adult and childhood disease in the year 2021 were:        

Ten top adult diseases in the year 2021       Ten top children’s disease  

1. Pneumonia                                                     1. Pneumonia  

2. Dyspepsia                                                       2. Functional intestinal disease  

3. Acute upper respiratory infection                    3. Acute upper respiratory  infection 

4. Fever of unknown origin                                4. Pediculosis, aariasis and other infection  

5. Functional intestinal disease                           5.  Fever of unknown origin   

6. Helminthes                                                     6.  Shigellosis 

7. Arthritis                                                         7.Conjunctivitis 

76

78
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2018 2019 2020 2021

Linear

(Educati

onal

Cover…

Year Student from 1 to 12  

 Class 

Student  

Ratio 

Teacher 

Student  

Ratio 

Student 

Book  

Ratio 

2018 1:50 1:30 1:3 

2019 1:36 1:29 1:2 

2020 

 

 

1፡38 1:28 1፡2 

2021 

 

 

 

 

1፡40 1:25 1፡2 
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8. Am biases                                                      8. Am biases                                                                  

9. Typhus fever                                                  9. Helminthes 

10. Pediculosis, acariasis and other infection      10.Disarder of urinary system  

In the study area, different health facilities such as Health centers and Health posts were 

constructed and their coverage reached 100%. Totally the numbers of health centers and health 

posts have 6 and 25 respectively, whereas pharmacy and clinic have 1 and 2 respectively. 

 However, their functionalities vary in providing the required services such as Medicine, 

electricity service and experts. 

According to the assessment made by the health office of the study area on patients, the most 

prominent diseases are global warming diseases and environmental pollution-related diseases 

like acute upper respiratory infection (Banja woreda Health office) likewise FGD participants 

indicated that typhoid, typhus and TB occurred. Based on the WHO 2016 estimate of 100,000 

population 192 peoples have all types of TB similarly in the study area, 194 people were affected 

by it. 

2.1.1.4 Infrastructures 

The infrastructure supporting human activities includes complex and interrelated physical, social, 

ecological, economic, and technological systems such as transportation and energy production 

and distribution; water resources management; waste management; facilities supporting urban 

and rural communities; communications; sustainable resources development; and environmental 

protection (American Society of Civil Engineers, 2009). 

Road 

The use of the road is known for economic development and social service; due to this, its 

infrastructure is accessible in the study area. Asphalt and gravel/rural road sare connecting keble 

to keble, woreda to woreda and Injibara to Banjja woreda serve throw-out the year. Gravel rood 

was covered 76.45km and connected 13 Kebles whereas asphalt connects 10 kebles. The length 

of Asphalt roads from Injibara to Banjjaworeda of Katasa forest is 45km. However, the road 

facility was more support the economic growth of the society but exposed forests for 

deforestation.  
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    Water  

The GTP 2 implementation manual indicates that within 0.5km and 1km radius in urban and 

rural areas have 25 litter of water per person. But the reality on the ground posits these due to the 

decline of underground water by 94.8%.  

FGD explained that the area experiences severe water shortages, also shown in the below figure 

dramatically declines underground water from year to year by 94.8% within 7 years or 2015 -

2021 (water, mineral and energy office 2022). Therefore during the dry season, people travel 

long distances, takes 1:30 every other day to drink water. Such long-distance trekking 

undoubtedly hinders household heads or other family members from devoting enough time to 

other livelihoods and due to incurring further economic losses and making sanitation problems 

and also responsible for water-borne diseases like typhoid and typhus. National level, 4.4 million 

people live in water-stressed in 2021; IHRE, 2022 and Billions of people live in water-stressed 

regions at a global level (Rick Steiner, 2021).  

 

Figure 7 Rate of change in water amount  

Source; Banja woreda water mineral and energy office, 2015 to 2021. 

 Electricity 

The study area has 24hrs electric service for the urban and semi-urban and rural kebeles and 

15,715 people access it, whereas there some kebeles do have not 24 hours electric service. 

Instead, 84.4% of people use solar lanterns, firewood and charcoal for cooking and lighting 

purposes from the forest (finance and economic office, 2021). The firewood used in the house is 
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release indoor air pollution due to most household members or people exposed to upper 

respiratory diseases.  

 Telecommunication 

Regarding communication, the study area has mostly accessed post offices, in the urban center 

and digital telephone, & mobile telephone services and mobile networks in all the rural woredas 

and kebeles. 21,515 people have telephone services.   

 Waste Management; 

FGD participants indicated that the waste management system in the study area was better, 

where most people separated dray and liquid then the dry waste burned but the fluid waste down 

to burrow. The study area was more or less accessed better waste management due to partially 

implemented articles 43 and 44 which are the rights of a clean and healthy environment to the 

citizen (Constitution of Ethiopian, 1995). 

 

 Regarding economic activities, Ethiopia‘s economy is highly dependent on Agriculture. 

At present, the economy of the country is growing at 6.6 %. 

The economy uses natural and environmental resources as essential inputs in the production 

process. Economics and the environment are intimately linked, as natural resources are the basis 

of production, manufacturing, and waste disposal. 

The study area is characterized as an agricultural economy where the main social and economic 

aspects are expressed in terms of crop production and animal husbandry. The agricultural 

production system is mainly mixed farming, including crop and livestock productions. The major 

crop types are Wheat, Beans, Teffe, Maize, Barley, and Vegetables have produced.  

Similarly, animal husbandry is another major source of livelihood in the area i.e. Such as cattle, 

sheep, goats, poultry, donkey, hours, and mule. However, the below table shows that the animal 

population increased from 2018 to 2021 but productivity declined because grassing land declined 

by 4.8% in the last 20 years (EPA LSILULCC, 2022), this idea in line with FGD participant 

explanation of limited modern technique application and yield enhancing inputs. In 2021 the 

number of animal population was declined by 5250 due to the objective of quality improvement 

of the society by reducing number animal population. 
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 Figure 8 Animal populations in Katasa Forest (Source: BWFEO, 2022).   
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2.1.2. Drivers and Pressure of Social and Economic Environment Change 

The causes of environmental change are complex and numerous factors that lead to the change of 

ecosystems of Katasa forest resources. 

 Demographic pressure: 

The driver of environmental change is mainly the results of population growth. Due to; 

(i) Lack of awareness of contraceptive methods contributes to high birth rates. Even 

though currently, much attention is given to the provision of primary health care in 

households, the provision of family planning services is still low. As a result, there is 

much more delivery and an increase in the existing population. 

(ii) As the study area is near Injibara town, due to increased labor demand, the 

surrounding communities especially the youths migrate to the urban area for casual 

labor. 

(iii) Expansion of settlement; according to the land sat image of EPA LSILULCC, 2022), 

the settlement area increased by 1.4% due to forest land affected.   

 Farmland expansion  

Smallholding agriculture and longer life of forests are other prominent activities in the 

Katasa forest. The forest area is surrounded by agricultural land the situation is an open good 

opportunity for the scrambling of the forest land. These activities have been practiced around 

the forest due to economic dependency on the natural resource; it had been covered with 

natural forest. However, the expansion of farmland coupled with the rise in the demand for 

its products at the nearby urban centers such as Injibara is responsible for the continuous 

decline of the forest cover in the area. These activities, in turn, have affected the quantity and 

quality of forest coverage and income generation from the forest. Regarding this, FGD 

indicates that society uses the forest for income generation which was responsible for the loss 

of forest coverage.  

 Charcoal production  

In the study area charcoal production mainly contributes to the economic activities of the people 

next to agriculture. Due to people involved in to the charcoal business and their income 

improved which leads to reforestation and deforestation. For instance, from the year 2019 up to 
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2021, the people prepared 36,717.79 m
3  

 of forest products for construction and fuel wood and 

also charcoal produce produce 423,046.1 quintals respectively. 

 

Figure 9: Natural Forest deforested for agricultural expansion and Sample of prepared charcoal by farmer.   

              Source: Field Photo (2021). 

2.1.3. Impacts of Social and Economic Environmental Change  

The main pressure and driver of social and economic environmental change in the study area is a 

high rate of population growth, there is a very high demand for the available natural resources to 

satisfy the increasing demand by cultivating the forest land, using forest products and expanding 

settlement area in the forest, which intensified the condition of environmental degradation. 

As a result, the area experiences water shortages when to the decline of underground water from 

February–May. Therefore people in the study area travel long distances it takes 1:00 hour every 

other day to fiche drink water. Such long-distance trekking undoubtedly hinders household heads 

or other family members from devoting enough time to other livelihoods and, therefore, 

incurring further economic losses and made sanitation problems and also responsible for water-

borne diseases like typhoid, typhus and giardia, this indicated by FGD participants. 

FGD participants indicated that malaria occurred and affected some people. In turn, this being 

unhealthy can affect farming and other domestic and economic activities, reducing food security 

and economic well-being. 
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According to Banja woreda early warning and disaster risk management, 2022, due to climate 

variability of the study area affected agricultural products and productivity partially lost 3625.25 

ha of different kinds of crop in the year 2015 and 2021. 

 

 

Figure 10: Frost impact on different crop types 

              Source; Banja woreda early warning and disaster risk management, 2022, 

As a result, 16,788,290 people were exposed to food insecurity in Banja woreda and supported 

with a productive safety-net program.  

2.1.4. Responses to Social and Economic Environment Change 

 There are many potential policy responses to the environmental implications of local 

population pressure. The population policy of Ethiopia aims at 

 Closing the gap between high population growth and low economic productivity 

through planned reduction of population growth; 

 Improving the carrying capacity of the environment by taking appropriate 

environmental protection measures; and 

  Improving the social and economic status of vulnerable groups (Women, Children 

and Elderly).  

 In line with the policy document, Ethiopia set out a national population program with 

national priorities as stated below: 

Teff Wheat Barley Pea Been Potato

2015 1337.5 273.5 621.75 911

2021 194.3 121 91 18.75 6.8 49.6

Total 1531.8 121 364.5 640.5 6.8 960.6
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 Expansion of population information, education and communication; 

 Provision of expanded family planning services; 

 Strengthening of training in population; and 

 Promotion of the status of women. 

 Incorporating environmental education into the national curricula; 

 Providing incentives for human activity that embraces ecological considerations; 

 Enhancing stakeholder awareness through programs in the media, workshops, short courses, 

 To reduce the problem and provide quality education at the primary school level, schools 

were constructed at the village level, teachers were trained and placed, and girls‘ 

participation was increased to some extent. In recent years as a part of the growth and 

transformation plan, health service coverage and school enrolment at primary school levels 

improved remarkably as human capital development also received significant attention from 

the Ethiopian government.  

 The government by allocating budget for various sectors, such as agriculture, education, 

health, and water and road development has shown promising effort in eradicating poverty in 

the woreda. As a part of government health policy document health professionals in the 

woreda are working on maternal and child care, immunization, control of basic infectious 

diseases, epidemic and sexually transmitted diseases and malaria.  

In the study area people has widely involved in Soil and Water conservation activities with the 

help of governmental body try to understand the high intimation of social and environmental 

interaction in the binging of 2007 as a result now the societies were changed their 2.59% of 

cropland to forest land. 

A new plan has been coined and put into practice by different components of the government 

like Growth and Transformation Plan GTP I, GTP II. The planning year is between 2015/16 and 

2019/20. GTP‘s vision in the economic sector is ―to build an economy which has a modern and 

productive agricultural sector with enhanced technology and an industrial sector that plays a 

leading role in the economy; to sustain economic development and Secure social justice; and, 

increase per capita income of citizens so that it reaches the level of those in middle-income 

countries.‖ and 10 years road map.    
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2.1.5. Outlook for Socio-Economic Environment 

If everything continues as it is practiced at a present population growth within the study area of 

4.9% will continue. The baseline data in the year 2021, 100,835 people are living in the study 

area; it will be reached185, 536 in the year 2051. Similarly depending on the baseline data of 

land classification of land sat images of 2011 to 2021 of EPA, the coverage of settlement 

increased by 249.8% after 30 years it will be reached 749.4% whereas forest land was decreased 

by 1.01% it will be reached 3.03% in 2050.  

It indicates the subsistence mode of the economic situation that based on farming land expansion 

will pressurize the limited natural resources. Then, the natural environment could not be able to 

provide the environment service. 

If the government will be given attention and dune to creating a favorable educational 

environment,  make political stability and avoiding security problems and properly control 

spared of disease, the access and quality of human capital will be improved those are better 

options for saving the environment. 

Recommendation 

If different interventions are taken by governmental and non-governmental bodies to influence 

the imbalance of overpopulation to that of the natural resource base, such as demographic 

programs incorporating family planning, health and education services are properly 

implemented, the demographic trend would be stabilized.  

Moreover, diversification of activities will generate income and minimize the impact on a given 

natural resource that is instead of depending on forests for different purposes could be engaged 

in other activities such as poultry production and irrigation activities. 
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3. Physical Environment of Katasa 

3.1. Land 

3.1.1. State and Trend of Land Use Land Cover Change for Katasa Forest Ecosystem 

 

Banja Woreda, is among the eight major Woredas and three city Administrations in Awi Zone of 

Amhara regional state. Geographically, the study area lies within 10° 52‘ to 11° 3' North latitude 

and 36° 38' to 37° 8' East Longitude at a distance of 440 Km North West of Addis Ababa and 

120 km South east of Bahir Dar (Tesema, 2008) while Katasa forest ecosystem is geographically, 

located between 36° 39' N to 36° 49' N latitude and 10° 58' E to 11° 3' E longitudes. 

 

Figure 11 Location of Katasa forest ecosystem  

Katasa forest ecosystem is lied on 5 kebeles (the smallest administrative unit) namely Sankasa 

Michaeal Zik Arbatomsa,Bari, Asekuna Abo and Zufare. The total area of Katasa forest 

ecosystem is about 7280.25 hectare of land. 
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Figure 12 partial view of Katasa forest. 

Land is the fundamental factor of production that supports all living organisms, human existence and 

ensures survival (Bashir etal, 2012). Most human-associated sustenance activities, such as food 

production, shelter, infrastructure development and extraction of natural resources, depend on land.  

Land use/land cover is dynamic in nature and it provides a comprehensive understanding of the 

interaction and relationship of anthropogenic activities with the environment. However, land 

resources are becoming increasingly scarce on a global scale, as a result of continued exploitation 

and mismanagement. Two concepts are closely related to land exploitation: land cover and land use.  

Land use land cover change, especially countries like Ethiopia, where an alarming growth of 

population is the day to day phenomena where it has received much attention in recent land use 

dynamics which are usually caused by a combination of large scale drivers of change such as 

demographic change and deforestation that result for climate change (Tiruneh Zeleke, 2018).  
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Figure 13 land use change of Katasa forest ecosystem. 

The Landscapes of the study area has undergone and experienced some major land use /land 

cover changes over the last eight years. The LULC changes occurred during the period under 

consideration and area extent of those changes show that, there is a change in land cover/use 

over time. As it can be seen in figure above, the natural and planation forest are changed in to 

farm land. 

One of the problems regarding forest cover in Ethiopia is the use of biomass energy sources. One 

obvious consequence of land use/land cover change, particularly of deforestation is the shortage 

of fuel wood. As population increases household energy consumption also increases. For the poor in 

rural areas, it is not only a source of energy but a means of income generation too. In Ethiopia, 85% 

of domestic energy consumption is derived from forest products. 

 

 

 

 

 

http://www.omicsonline.org/scholarly/fuel-economy-journals-articles-ppts-list.php
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Figure 14 Land use land cover change map 

Table 3 identified land use land cover change in ha and in % for year 2001, 2014 and 2022. 

Land use classes Year 2014   Year  2022 

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

Cropland 1412.36 19.40 857.92 11.78 

Decurrens  seedling  486.76 6.69 872.38 11.98 

Degraded land  152.66 2.10 17.24 0.24 

Grazing land 792.78 10.89 38.11 0.52 

Natural forest 2756.81 37.87 2728.96 37.48 

Plantation forest   0.00 863.205 11.86 

Settlement 29.35 0.40 102.669 1.41 

Shrub land 1649.53 22.66 1799.77 24.72 

Total 7280.25            100  7280.26          100  
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As it has been seen from the table, seven major land use type classifications namely settlement, 

shrub land, grazing land, natural forest, plantation forest, degraded land and crop land. In year 

2014 natural forest (37.8%), shrub land (22.6%), crop land (19.4%) and Grazing land (10.89%) 

relatively have highest share among all other land use covers respectively. But, plantation forest 

couldn‘t exist on this year. 

In the year 2022, all land use types were emerged due to natural and manmade factors even if 

natural forest and shrub land have shown decreasing rate with little coverage still they have the 

highest coverage (37.48%) shrub land (24.7%) respectively. plantation forest and settlement are 

only ongoing in this year due to the adaption of farmers on decurrens tree plantation in the area 

for the treatment of soil acidity problems and its charcoal production.  

Table 4 land use land cover change detection of years, 2001, 2014 and 20122. 

 

As it can be seen from the above table, crop land was decreased by 7.62%, degraded land by 

1.86%, grazing land by 10.37% and natural forest by 0.38% where as Plantation forest was 

increased by 11.86%, Settlement by 1.01%, Decurrens seedling by 5.3% and shrub land by 

2.06% respectively.  From the result we can dedicate that, crop land showing a decreasing rate 

Land use classes 
Year 2014 Year  2022 2022-2014 

Area (%) Area (%) change in % 

Cropland 19.40 11.78 -7.62 

Decurrens  seedling  6.69 11.98 5.30 

Degraded land  2.10 0.24 -1.86 

Grazing land 10.89 0.52 -10.37 

Natural forest 37.87 37.48 -0.38 

Plantation forest 0.00 11.86 11.86 

Settlement 0.40 1.41 1.01 

Shrub land 22.66 24.72 2.06 

Total 100  100   
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and plantation forest has showing increasing rate land use/land cover changes towards cultivated 

land aggravate soil erosion problems unless proper management is undertaken. 

Table 5 land use land cover change matrix  
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Degraded land  

In 2014, out of 152.5ha degraded land, about 24.3ha to planation forest, 17.63ha to shrub land, 

2.5ha to settlement, 2.34ha to grazing land, to 2.12ha to Natural forest, 16.52ha, to seedlings 
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and 82.6ha to crop land were converted to the above  land use type features, however, about 

4.65ha of degraded land was remain unchanged. 

Crop land   

Out 1411.55ha of crop land about, 331.44ha to planation forest, 226.7ha to shrub land, 26.8ha to 

settlement, 18.5ha to grazing land, 23.6ha to natural forest, 298.96ha to decurrence, 474.7ha were 

changed to the above land use land cover features while about  10.64ha of land was remain unchanged. 

Decurence seedling 

Out of 485.8ha of decurence about, 60.54ha to planation forest, 117.75ha to shrub land, 

23.58ha to settlement, 0.14ha to grazing land, 23.85ha to natural forest,71.73ha to crop land 

and 0.2ha to degraded land were converted to the above features of land use types  respectively 

however, about  194.01ha of decurrence seedlings was unchanged. 

Natural Forest 

Out of 2756.7ha of natural forest, about 116.48ha to planation forest, 436.46ha to shrub land, 

2.46ha to settlement, 0.81ha to grazing land, 20.4ha to decurrences, 2.1ha to crop land and 

0.05ha to degraded land were changed in to the above listed land use land cover types 

respectively. Whereas, more than 2177.9ha of natural forest was remain unchanged. 

Grazing land  

Out of 792ha of grazing land, about 144.15ha to plantation forest, 267.5ha to shrub land, 

19.35ha to settlement, 16.77ha to natural forest land, 157.44ha to decrrunce and 1.4ha to 

degraded land were converted to the above features. While about 12.27ha of grazing land was 

remain unchanged.  

Settlement  

Out of 29.3ha of settlement, about 1.51ha to planation forest, 8.92ha to shrub land, 0.004ha to 

grazing land, 6.69ha to natural forest, 9.15ha to decrrunce, 1.43ha to crop land and 0.001ha to 

degraded land were converted to lists of land features respectively. Whereas about 1.53ha was 

remain unchanged.  
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Shrub land  

Out of 1648.69ha of shrub land, about 184.6ha to planation forest, 26.4ha settlement, 4.07 ha to 

grazing land, 477.9ha to natural forest, 176ha to decrrunce, 52.03ha to crop land and 0.31ha to 

degraded land were converted to lists of land features respectively. Whereas about 727.2ha of 

shrub was remain unchanged.  

 

Plantation Forest 

Out of 863ha of planation forest, about 1.51ha to settlement, 184.67ha to shrub land, 144.15ha 

to grazing land, 116.48ha to natural forest, 60.54ha to decrrunce, 331.44ha to crop land and 

24.28ha to degraded land were converted to lists of land features respectively..  

 

3.1.2. Drivers and Pressures of the Katasa forest ecosystem 

 

Major drivers  

 Overgrazing:  
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Figure 15 Animal stocks in one place  

Overgrazing is a major environmental problem where groups of animals feed excessively 

from one area of land without letting the vegetation in that area fully recover. It is a 

phenomenon that can be seen both in the nature but also on livestock farms. It commonly 

happens when a farmer or an owner of the livestock keeps too many animals in one secluded 

area.  

According to Tamirie, Ethiopia has about 60 million hectares of land for grazing. This has reduced to 

less than 55 million due to grassland conversion in to other land use/ land cover. An important factor 

contributing to the decline in fodder resources is the ever increasing human population, which 

resulted in an increase in cropland at the expense of traditional grazing areas such as bush lands, 

natural pasture and forests which have been aggravated since recently. It is important to understand 

effects of spatial and temporal changes of land use/land cover and demographic structure of their 

effects on landscape pattern that affect the grazing land. As it can be seen in the figure numbers of 

animals are grazing the natural forests in the area. 

When the seedlings start to grow, they are eaten by these herbivores or animals before they 

have a chance to grow. 

 Soil acidity  

For the formation of acid soil four major causes become listed below: 

 Rainfall and leaching 

 Acidic parent material 

 Organic matter decay 

 Harvest of high yielding crops 

 Nitrification of ammonium 

 Rainfall and Leaching: Excessive rainfall is an effective agent for removing basic cat-ions 

over a long time period (thousands of years). Intensive crop production and ammoniacal 

nitrogen application. Rainfall is most effective in causing soils to become acidic if a lot of 

water moves through the soil rapidly. Sandy soils are often the first to become acidic because 

water percolates rapidly, and sandy soils contain only a small reservoir of bases (buffer 

capacity) due to low clay and organic matter contents. Since the effect of rainfall on acid soil 

https://greentumble.com/advantages-and-disadvantages-of-intensive-livestock-farming/
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development is very slow, it may take hundreds of years for new parent material to become 

acidic under high rainfall. So that among all the above listed causes of acid formation, 

rainfall and leaching is the major cause for soil acidity in Katasa forest ecosystem.  

 

Major pressures  

This precious forest resource has been exploited in unsustainable means due to population 

growth and together with other variables such as expansion of agricultural land, the demand for 

fire wood, charcoal production and for construction. These conditions lead to further depletion 

of forest resources in the study area. At the last, the problem of forest cover change together 

with other related factors and the expansion of agricultural land at the expense of forest 

resources lead to more severe land degradation in Banja district. Therefore the major pressures 

of katasa forest ecosystem are:- 

 Deforestation  

Forests are an important natural resource, but humans have destroyed substantial quantities 

of forested land. Forest cover change in the form of deforestation is a major environmental 

problem manifested at BanjaWoreda in Awi Zone. An increasing demand for agricultural 

land was the cause for the dynamic change of forest resources in the woreda.
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Figure 16 deforestation due to charcoal making  

One of the most dangerous and unsettling effects of deforestation is the loss of animal and plant 

species due to their loss of habitat.  According to the United States Environmental Protection 

Agency about 70% of land animals and plant species live in forests. Not only does deforestation 

threaten species known to us, but also those unknown. 

Trees that provide shelter for some species also provide the canopy that regulates the 

temperature. As figure confirms that, the farmers cut the decrrens tree planation for the charcoal 

making purpose after the establishment of forests within four to five years and it has dual 

purposes 1
st
 for create employment opportunities for the whole process of making charcoal and 

2
nd

 to reduce the soil acidity problems.  

 Settlement expansion  

Settlement expansion for the production of both food and cash crops, such as maize, and 

barely has been at the expense of natural and plantation habitats, often intact or disturbed 

forests, and grasslands. 

 Charcoal extraction  

 

http://environment.nationalgeographic.com/environment/global-warming/deforestation-overview
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Figure 17  prepared charcoal for sell  

Charcoal is produced by burning wood under conditions that severely limit the amount of 

oxygen available for combustion. As we conducted from the field observation and FGDs 

many farmers in the area are engaged in charcoal production activity.  

 Fuel wood consumption  

 

Figure 18 cutting of trees for fuel wood works   

FAO 2012 estimates that 40% of the world (2.6 billion people) relies on fuel wood or 

charcoal as their primary source of energy for cooking and heating. Fuel wood collection as 

an agent of deforestation is particularly marked around urban centres and villages where 

continuous collection results in the gradual degradation and eventual deforestation of 

accessible areas. This is critical in the Katasa forest ecosystem with domestic use of wood 

for other uses such as construction and fencing material. The collection of fuel wood and 

building material from the Katasa forest remains an important cause of deforestation by 

settlers. 

 

3.1.3. Impacts of Land/Use Land Cover Change of Katasa Forest Ecosystem  

 Land degradation which appeared in the area particularly in agriculture is a result of rapid 

LULC changes. Land use/ land cover change and conversion can lead to deterioration in the 

properties of soils and degradation of land that affect the cultivated land. Since land use/ land 
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cover patterns are interrelated with the types and properties of soils. The rate and severity of 

soil erosion and land degradation partly depend on land use pattern 

 The conflict between man and katasa forest ecosystem has over time been very controversial 

due to human impact on the forest. The degradation of the katasa forest is found to be 

negatively impacting on the livelihoods of the local communities and other environmental 

resources of the study area by: 

 Shortage of forest timber and non-timber product 

 Reduction of fuel wood and construction materials 

 Reduced forest species of socio economic values and changing in farming system.  

 Like intensification of cash crops, reduced agricultural productivity (crop &livestock). 

 Land use land cover change has a significant impact on forest characteristics, potentially 

causing large-scale changes in the extent of vegetation cover in katasa forest ecosystem.  

 Since 2006 Banja woreda was affected by soil acidity and the productivity of land was 

reduced. As result of this more than 15550 peoples are never ensuring their food security. 

3.1.4. Responses taken to improve the status of Katasa forest ecosystem 

Upon the land use land cover change perspective, response which has been established in the 

area to reduce the degradation rate of the Katasa forest ecosystem is the following:- 

 As we manipulated in the maps of land use land cover change, about 872.4 ha (11.98%) of 

land was covered by decrunces seedlings which raised the plantation forest cover of 863.2 ha 

(11.86%) in 2022. And about 554.4 ha (7.62%) of crop land was changed to forest land. 

Decrrunes planation was highly adopted by the community since recent years this system 

could take as a response of deforestation to reduce the soil acidity problem of the area. 

3.1.5. Outlooks  
According to land use land cover change detection analysis, from (2014- 2022), the 

cultivated land reduced by 7.62% and Natural forest by 0.38% while plantation forest 

increased by 11.86% and tree seedling by 5.3% respectively. This result shows that, the 

people who are living around katasa forest ecosystem have a good practice in decurrence 

seedling planting in their farm land and the farm (crop land) has reduced by 7.62%  for the 

last eight years.  
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During the field survey, when we spoke to the farmers, they told us that we had planted tree 

seedlings because most of the land in our area was very steep. We have many benefits from 

these decrruenc trees. For example, it has helped us increase soil fertility, by preventing 

acidification, generate income from charcoal and create jobs for youth. But now we get 

money from the charcoal comes from 4-5 years. But we can get a better income if the land is 

later converted to agriculture, there will be significant pressure on the forest.   

 3.1.6. Recommendations 

Land is the major natural resource that economic, social, infrastructure and other human activities are 

undertaken on. Hence, changes in land use/land cover have occurred at all times in the past, are 

presently on going, and are likely to continue in the future. However, Changes in the condition and 

composition of land use/land cover affects the livelihood of rural communities directly or indirectly. 

Therefore, in order to reduce the pressure on katasa natural forests, the following 

recommendations were suggested. 

 The government should design a policy on reforestation of depleted and degraded forest 

areas. For instance, a major goal of the twenty – first century is to achieve more effective 

management of earth‘s population, land use and environment .In line with this motive 

,human beings have had made enormous changes in earth‘s environment in the past 

several centuries.  

 In order to save forests, we need to know why they are being destroyed. Distinguishing 

between the agents of deforestation and its causes is very crucial to understand the major 

determinates of deforestation.  

 Therefore, the following solutions/measures /should be taken to reduce the alarming 

forest cover change katasa forest ecosystem.  

 Creating awareness among the society regarding to optimum utilization of the forest 

resources and conservation systems by concerning bodies and NGOs who could play a 

per amount role in rehabilitation and minimizing of environmental degradation, 

population growth in the study area is identified as one factor for forest cover change .  

 Therefore, to halt population pressure and its influence on the forest resources, strong 

family planning awareness creation mechanisms should be created (introduced), in the 

study area, the level of illiteracy is high.  
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 Farmers should be encouraged to send their children to school .Therefore, both the 

government and the society in particular should take an immediate action to increase the 

number of students and their enrolment in schools. 

 Re-forestation program is an immediate requirement to protect the destruction of forest 

resources. Here, a single re- forestation program that can be used as a model and 

organized by either the government or nongovernmental organizations has a sound 

contribution on forest protection and recovery processes in the study area. 

3.1.7. State and Trend of Land Degradation in Katasa Forest Ecosystem 

Land degradation is the temporary or permanent lowering of the productive capacity of land 

(UNEP, 1992). It thus covers the various forms of soil degradation, adverse human impacts on 

water resources, deforestation, and lowering of the productive capacity of rangelands. 

Land degradation has both on-site and off-site effects. On-site effects are the lowering of the 

productive capacity of the land, causing either reduced outputs (crop yields, livestock yields) or 

the need for increased inputs. Off-site effects of water erosion occur through changes in the 

water regime, including decline in river water quality, and sedimentation of river beds and 

reservoirs. The main off-site effect of wind erosion is overblowing, or sand deposition. Land 

degradation is loss of arable land due to soil erosion is a widespread in the highlands which 

account for about 45% of Ethiopian total land area and about 66% of the total land of Amhara 

region. 
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Figure 19 land degradation by soil erosion  

Types of land degradation  

For the purpose of this study, the many and varied processes of land degradation have been 

grouped into six classes: water erosion, wind erosion, soil fertility decline, salinization, 

waterlogging, and lowering of the water table. 

Water erosion covers all forms of soil erosion by water, including sheet and rill erosion and 

gullying. Human-induced intensification of land sliding, caused by vegetation clearance, road 

construction, etc., is also included. 

Wind erosion refers to loss of soil by wind, occurring primarily in dry regions. 

Soil fertility decline is used as a short term to refer to what is more precisely described as 

deterioration in soil physical, chemical and biological properties. Whilst decline in fertility is 

indeed a major effect of erosion, the term is used here of cover effects of processes other than 

erosion. The main processes involved are: 

 lowering of soil organic master, with associated decline in soil biological activity; 

 degradation of soil physical properties (structure, aeration, water holding capacity), as 

brought about by reduced organic master; 

 Adverse changes in soil nutrient resources, including reduction in availability of the 

major nutrients (nitrogen, phosphorus, and potassium), onset of micronutrient 

deficiencies, and development of nutrient imbalances. 

 Build-up of toxicities, primarily acidification through incorrect fertilizer use. 

Waterlogging is the lowering in land productivity through the rise in groundwater close to the 

soil surface. Also included under this heading is the severe form, termed ponding, where the 

water table rises above the surface. Waterlogging is linked with salinization, both being brought 

about by incorrect irrigation management. 

Salinization is used in its broad sense, to refer to all types of soil degradation brought about by 

the increase of salts in the soil. It thus covers salinization in its strict sense, the build-up of free 
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salts; and codification (also called alkalization), and the development of dominance of the 

exchange complex by sodium. As human-induced processes, these occur mainly through 

incorrect planning and management of irrigation schemes. Also covered is saline intrusion, the 

incursion of sea water into coastal soils arising from over-abstraction of groundwater. 

In general soil erosion occurs when soil particles are washed or blown from one site to another. 

Land that is used for agriculture usually has a higher rate of soil erosion than areas of native 

vegetation. When there are big rains or winds, soils that are not protected by vegetation are 

blown or washed away. The effects of climate change such as a drier climate and an increase in 

severe weather events is likely to increase soil erosion. Rates of soil erosion have decreased over 

the last 50 years due to improved management, but much more needs to be done to ensure long-

term sustainability. Land susceptible to soil erosion is less likely to erode if the soil is left 

undisturbed and is protected by a layer of plant material. If the soil surface is loosened or the 

plant material is removed then even light winds or water-flows can erode the soil. 

Soil PH is a measure of the concentration of hydrogen ion in the soil solution. The lower the PH 

of soil, is the greater the acidity. Plant growth and most soil process including nutrient 

availability and microbial activity are favoured by a soil PH ranges of 5.5-8. Acid soil 

particularly in the sub surface will also restrict root access to water and nutrients (Australian 

government and department agriculture &fishery forestry, 2020).  

Many soils have natural levels of acidity. Agricultural processes can make soils more acidic, for 

example, using fertilisers and growing legume crops and pastures. Strongly acid soils are likely 

to cause nutrient deficiencies and/or toxicities in plants, and this can severely reduce plant 

production. Soil acidity is widespread across Banja district Agricultural land. Soil acidity has 

already led to a decrease in productivity in agricultural land. 

Soil acidification is, among the important environmental factors, emerging as an important land 

degradation issue. It is significant ecological process and one of the worldís major soil 

management problems. In natural process, soil acidity is advanced weathering-stage of soils 

and/or depletion of primary minerals in soils on geomorphological stable landforms in humid 

environments (Richter and Markewitz, 2001). It is a process by which soil pH decreases over 



36 
 

time. Soils can be acidified under natural conditions over thousands of years especially in high 

rainfall areas. Moreover, they can also acidify rapidly over a few years under intensive 

agricultural practices (Wakene Negassa and Heluf Gebrekidan, 2003). 

Soil acidity is really a high rainfall problem (Slattery and Hollier, 2002). Excessive rainfall is an 

effective agent for removing basic cat ions over a long period. When water passing through the 

soil, it leaches basic nutrients (Ca and Mg). Here acidic cat ions replace basic cat ions. Leaching 

of basic cat ions (Ca, Mg, K and Na) from the soil, by heavy rainfall leaves acidic cat ions (Al3+, 

Fe2+) to remain in the soil. 

Soil acidity is among the major land degradation problem worldwide. It is estimated that over 11 

million ha of land is exposed to soil acidity around the world Eswaran, etal, 1997.Tropical and 

sub-tropical regions as well as areas with moderate climatic conditions are mostly affected in soil 

acidity. Worldwide, 32% of all arable land is acid claims to be 50% in tropics. In most parts of 

Awi region including the katasa forest ecosystem, Soil acidity is an impediment to agricultural 

production as result of heavy rainfall is causing nutrient loss by way of leaching and soil erosion.  

Table 6 the Proportion of land owned by community at district level  

No Proportion of land owned by community Value in ha 

1 Exposed soil 12,643.5 

2 Water body 2,925 

3 Agricultural lands  30,298.87 

4 Forest lands  Manmade forest 12,464.37(71.2%) 

Natural forest 5, 020, 5(28.8%) 

Total coverage 17,484.87 (39%) from the total 

As the FDGs and key Informants explained that, due to the presence of soil acidity the soil 

fertility has declined as well as the crop productivity was highly reduced from time to time 

decreased but after the introduction of deccurrens tree plantation, the soil fertility status is 

improving. 
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As the above table confirmed that, Agricultural land has the highest coverage than other land 

uses, Crop, livestock mixed farming system is the basic feature of Banja district. Crop 

production is the most important farming activities in the area.  

According to Banja Woreda Agricultural and Rural Development Office (2022), 

Socioeconomically, the community is agrarian whose means of subsistence is basically 

agriculture and agriculture reacted activities and most crops are grown with rain fed farming 

system. The major crops growing in the area are; cereals, potatoes, root crops, maize, pulses and 

others. In addition to crops, major live stocks like cattle, sheep, goat and other pack animals like 

horse, donkey and mule are reared, These all are providing for drafting power, food, cash 

income, manure for fertilizer, fuel ( economic Security at the time of crop failure). 

 

 

Figure 20 FGD and key informants during the FDGs  

During the FGD interviews, farmers in the study area have wealth knowledge about their land 

resources, limitations, potentials and management options. According, to (Tesema, 2008), more 

than 85% of the farmers in Banja woreda were aware of the existence of soil acidity problems on 

their farm since 2006. 
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Agricultural experts and farmers thought the opinion that crop production has been declining 

year to year since the last fifteen years. About 88.3% of the surveyed households also perceived 

that soil acidity and soil erosion were the main reasons for crop yield decline (Tesema, 2008). 

According to the FGD views the major crop types produced in the area and their productivity per 

hectares are as follows wheat 16 quintal /ha, teff 12 quintal /ha, dagussa 12 quintal /ha, barely, 

12 quintal/ha, potato 120 quintal/ha respectively. But now they got the average numbers of 

quintal/ha from different crops like potato 180 quintal/ha, teff 18 quintal/ha and wheat 35 

quintal/ha within the same pieces of land. The reasons behind this most of the farmers planted 

acacia decrrens tree plantations as the treatment of soil acidity problems.  

 

 

Figure 21 Acacia decurrens plantations as soil acid treatment. 

According to the views of local communities the average land holding and distribution is about 

1.75 ha/house hold. This indicates that, the farmers land holding situation in area is very small 

when compared to other areas. More than 19 kebeles in the district 7465 males and 8085 females 

with a total of 15550 people are beneficiary for food security.  

 

Related to land more than 15787 households male 4023 and female 8112 has been registered 

their land on a green card and the 2
nd

 level of land certification. Associated to this the interest of 

land holders to pay the land taxation is very low. But enforcing the legal ground each land holder 

should pay maximum land taxation payment is 250 birr /0.25ha/ households. 
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Chemical usage  

In the area the following chemicals are recommended 24D chemical used for 1liter/ha, NPS and 

DAP is 1 Quintal /ha, Urea 0.5 Quintal/ha and Nora 15 Quintal/ha. 

Watershed development office was established on every watershed by legal procedures and has 

the following duties 

- Construct and protecting bunds 

- Protect cutting of trees 

- Conducting regular meetings about the sustainability of the watersheds  

Banja district animal population numbers and distributions  

 

 

Table 7 animal population percentage across four years  

No  List of animals  Year 2010 Year 2011 Year 2012 Year 2013 

1 cattle 34.48 34.28 33.45 32.4 

2 Horses 12.4 11.1 11.6 9.6 

3 Mules 0.95 0.87 0.84 0.67 

4 Donkeys  0.75 0.44 0.42 0.46 

5 Sheep 23 23.2 22.24 23.9 

6 Goats 2.11 1.4 4.76 1.35 

7 Hens 26.2 28.7 27.58 31.57 
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Figure 22 Graphic representations of animal population in Baja district 

 

Next to crop production and livestock rearing the Banja district community is depends on Acacia 

decrrens tree plantations. As it can be indicated from the figure above, the animal population 

trend in banja woreda shows decreasing and increasing rate in four consecutive years. This was 

the result of grazing land diminishing and the shortage of animal fodder. In recent time, the local 

farmers reduced numbers of cattle. 
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Figure 23 animal population  

Animal population is another factor to the destruction of katasa forest ecosystem; because of 

large numbers of animals are deployments in the specific area of land to grazing. This effect is 

continuing to create serious problems to the forest resources now and even in the future. 

 

Figure 24 livestock population  

As we can see the figure above, the livestock feed the leaf of the tree species as a fodder. This 

could be the causes of deforestation through free grazing situations.     
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Acacia decrrens tree plantations for charcoal making /production/ is becoming the major 

farming activities at these days.   Since the most parts of the study area was affected by soil 

acidity, particularly soil in the subsurface will restrict root access to water and nutrient, the soil 

unable to produce crops. So that according to the views of the FDG, a decurrens tree plantation 

has many advantages some of them:- 

- High economic benefits: during FDG interviews, from 100,000-120,000 EBR earn income 

per hectare within 4.5 years by selling charcoal products. 

- Source of fuel wood & fencing: biomass energy at the national level provides more than 

96.9% of the total domestic energy consumption, 78% from woody biomass, 8% from cop 

residue and 11% from annual dung (IBC, 2012). So the rural households living in the study 

area are using decrrens tree plantations and its products as a main source of fuel wood for 

cooling, because of other energy source like electricity are not available. 

- Soil fertility improvement: in addition to improve soil physical properties like soil depth, 

soil structure, texture and color, the farmers gain double yield increment of annual crops due 

to soil fertility improvement. After harvesting decrrens tree plantations the farmers use the 

land for crop production without using any other chemical fertilizer from 3-4 cropping 

seasons. 

- Reduce soil erosion: most farmers replied that due to decrrens tree plantations the soil 

erosion can minimize since there is no soil disturbance after planation because the branched 

tap roots that keeps the soil from eroded. 

- Employment opportunities: decrrens tree plantations can minimize migration of people for 

work to other areas. So that many youths are involving in the process of charcoal making by 

sharing 10 EBR /25kg of charcoal.   

3.1.8. Driver and pressure for land Degradation 

Driving forces are the direct agents that promote change resulting in a given state of land use and 

land cover. Causes are the direct pressures exerted on land resources. The driving forces in the 

study area include population pressure, demand for agricultural land, over cultivation, 

resettlement, increased demands for forest products such fire wood and charcoal, overgrazing, 

deforestation, declining crop productivity and agricultural encroachment in to marginal areas. 

Major drivers  
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 Population pressures:  Rapid population pressure is one of the root causes of poverty and 

forest and land resource degradation. As population pressure increases, there is further 

limited access to farmland. Due to this, farmers forced to encroach into the forest areas for 

conversion into agricultural land. It is the fact that, fast population growth and the consequent 

high pressure on resources are expected to have an adverse effect on the existing natural 

resources of the area. Such rapid population growth in the area has already exerted pressure 

on the existing land resources through increasing the demand for food, wood for fuel and 

construction purposes, and other necessities. The expansion of agricultural lands toward 

forest and marginal lands, including continuous and over cultivation, has resulted in 

deforestation and soil degradation. 

 

Figure 25 population projections   

According to Banja woreda Finance and economic development report, 2022, the total numbers 

of population recorded in 2015 was 94616 and in 2021 rose to 100835 people for the last seven 

years.  

 Over grazing  

The conversion of natural ecosystems to pasture land doesn‘t damage the land initially as 

much as crop production, but this change in usage can lead to high rates of erosion and loss 
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of topsoil and nutrients. Overgrazing can reduce ground cover, enabling erosion and 

compaction of the land by wind and rain. This reduces the ability for plants to grow and 

water to penetrate, which harms soil microbes and results in serious erosion of the land. 

 

 

 Deforestation  

There are several reasons for deforestation in Awi Zone, Banja Woreda. The rapid population 

growth is not only the problem of Banja Woreda, but also of all other related areas of the Zone. 

The demand for maximizing food to feed the alarming growth of population will continue to 

exert pressure on forest lands. One possibility for overcoming this problem is an intensification 

of production on existing agricultural lands. 

As the population growth and its consequence has concerned, the report from BanjaWoreda 

Agricultural and Rural Development Office illustrates that the rural population whose livelihood 

is depends on agriculture has increased from 93,253(in 2006) to 95,826 (in 2007) and 101, 049 

(in 2009). Therefore, from this people to land ratio data, it is simple to predict that population 

growth in the study area was possibly a very crucial factor that caused the forest cover change 

 Land use change 

Land use and land cover (LULC) change is one of the challenges which strongly influence the 

process of agricultural development in the study area. Change in land use can negatively affect 

the potential use of an area and ultimately lead to soil and vegetation degradation that have an 

impact for loss of agricultural productivity. 

3.1.9. Impacts of land degradation  

Land degradation was a complex phenomenon influenced by natural, social and economic 

factors. It generally refers to the loss of the land‘s biological and or economic productivity. 

Land degradation remains an important global  priority  issue  for  the  21st  century  

requiring  renewed  attention  by  individuals,  communities,  and governments  because  of  

its  adverse  impact  on  agricultural  productivity  and  the  environment,  and  its  effect  on 

food  security  and  quality  of  life.  
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It is obviously clear that when man influences the natural environment for the sake of fulfilling 

needs, in turn the natural environment influences man and vice versa. When the natural forests 

are extensively cleared out, carbon dioxide over the environment highly concentrated and can 

bring desertification. Not only intensify (increase) desertification but also reduces bio diversity, 

increases Green House Gas emissions because of the depletion of Ozone O3 gases 

(FCC),disrupting of water cycles, increases soil erosion, creating acid rain ,disrupting 

livelihoods.  

More than 562 ha of land was damaged by soil erosion problem in Banja woreda. 

3.1.10. Response taken to improve the status of land degradation 

 

 

Figure 26 check dam construction  

As we have seen from the field the local communities were implemented check dam to reverse 

the degraded grazing land by soil erosion. 

On the other hand the people of Banja woreda have a good practice to protect the soil acidity 

problem by using calcium nitrite (Nora) application in their farm land and planted decrrunes tree 

plantation. This practice is useful to increase the soil productivity potential. As the FGDs told us 

under katasa forest ecosystem the Amhara regional state environmental protection authority 

hired guards‘ men with the permanent salary to protect the forest. This shows that the region has 

given a great attention to the protection and sustainability of this crucial natural forest resource.   
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But in general view due to lack community awareness and possession problem in line with the 

high demands for households consumption in terms fuel, farm, charcoal and construction etc, the 

forest has exposed to deforestation and depletion of resources. So the response which taken by 

the regional government is not enough to reverse the degraded forest ecosystem. 

3.1.11. Outlooks  

Soil acidity is identified as one of the most important constraints to crop production. However, 

the magnitude and extent of acidity are location-specific which suggests the need to have site-

specific management. In the study area, where environmental and landscape characteristic 

systems are mostly similar, soil acidification is attributed to inherent and human-induced factors. 

Fertilizer type, land use, management practices, and socioeconomic conditions contributed to soil 

acidity. To treat the problem of soil acidity the region and the woreda in collaborate with the 

farmers have adopted in decrrunce tree plantation in addition to using lime application. But 

during the FGDs interviews, most farmers have new perceptions on shifting from the tree 

plantation to cereals crop production. If the trend of decrrenc tree plantation changed in to crop 

production put in to practical, then the land degradation in terms of soil acidification will be 

dangerous.  

3.1.12. Recommendation  

 

 Liming is suggested as an effective way to count react soil acidification and improve crop 

yields.  

 Smallholder farmers have to be encouraged to return crop residue and integrate chemical 

fertilizer with manure in order to reduce the impacts of soil acidity.  

 In addition, introducing crops with traits that tolerate both acidity and Al toxicity is 

suggested. Finally, liming alone cannot be a complete solution to increase crop yield. Thus, it 

has to be integrated with an adequate and balanced supply of crop limiting nutrients. 

3.2. State and Trends of Forest for Katasa Forest Ecosystem  
 

The forest resources of Ethiopia play critical roles in providing valuable ecological and 

economic resources for the country‘s overall development, and in particular rural population in 

forest regions which are heavily dependent on these resources for their livelihoods (MEFCC, 
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2018).Managing forests sustainably and equitably will be essential for maintaining the ecological 

integrity, maintaining or enhancing freshwater supplies, protecting biodiversity and improving 

rural livelihoods. Forests are important sources of livelihood for millions of people and 

contribute to the national economic development of many countries. In Ethiopia, the diverse 

forest resources available provide goods and services of significant values to the society, 

environment and economy (Moges et.ai, 2010). Afromontane vegetation, especially the dry 

Afromontane forests, provide a diverse range of ecosystem services including serving as habitat 

for wild animals, watershed protection, soil erosion prevention and control, provision of fodder 

for livestock, non-timber forest products, groundwater regulation, flood control and climate 

change mitigation.  

Despite their crucial importance in livelihood and climate regulation, forest resources all over the 

globe are subjected to enormous pressure resulting in deforestation and degradation due to the 

increase in human and cattle population and widespread rural poverty (FAO, 2011). For instance, 

since 1990 FAO,2015 has estimated that about 129 million hectares of forests have been lost 

internally, from agricultural expansion and unsustainable fuel wood collection, inadequacy of 

legal and regulatory frameworks coupled with their poor implementation, institutional instability 

of the forest sector and poor capacity. The depletion of forests has many ecological, social and 

economic consequences, including the extinction of biotic communities leading to reduction in 

biodiversity, soil erosion, global warming and loss of income to forest dwellers (Chakravarty et.al, 

2012).  

Recent deforestation occurs mainly in the remaining Moist Afromontane Forest in the southwest 

and southeast, and the Dry Forest areas in western lowlands (Combretum-Terminaliawoodlands) 

and must be priority areas for intervention. On the other hand, Ethiopia has been active in 

implementing Participatory Forest Management (PFM) for conservation of its natural forests, 

and forest restoration through watershed development activities (tree planting and area closure 

on degraded lands) over the past decades. Since the 1970s, Ethiopia has also implementing large 

scale plantation programs aimed at meeting the ever increasing demand for industrial wood and 

other forest products. The current area estimate for plantations is at 972,000 ha including 

commercial plantations, small holder eucalypt woodlots and community forests (MEFCC, 2015).  
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Ethiopia has close to 17.35 million ha (15.7% of the country area) of forest resources, including 

bamboo, dense woodland, natural forests, and planted forests. Plantation forest also comprises 

public industrial plantations and private woodlots. Most of the natural forests exist in the south-

western and south-eastern parts of the country (MEFCC, 2015). Oromia, Gambella, SNNPR, 

Amhara and Benishangul are regional states that have most of the natural forest resources, while 

Oromia, SNNPR and Amhara and Tigray have most of the industrial plantations and woodlots. 

Oromia, Amhara and SNNPR have the largest commercial plantations. Amhara also has the 

largest woodlots. Oromia, SNNPR and Amhara together contain approximately 93.5% of the 

total plantation resources in the country. 

The Amhara National Regional State (ANRS), with a total area of approximately 170,052 km2, 

is situated in the north western and north central part of Ethiopia. The forest resource of the 

Amhara Region is estimated to be around 6% of the total area of the region, which includes high 

forest (0.48% of the total area); woodlands (4.2%); bamboo and plantation forests 

(1.23%)(Alemayehu Wassie, 2017). The total area of plantation forests in Amhara region is 

estimated at 684,000 ha, of which Industrial Plantations are 44,600 ha and Non-industrial Small-

scale Private Plantations are 639,400.Therefore, Amhara region has the largest woodlots in the 

country (Alemayehu Wassie, 2017). The overall forest resources of the region have shown slight 

increase in area coverage for the last 15 years. The major plus comes from Eucalyptus plantation 

and rehabilitation efforts in Eastern and recently in Western highlands of Amhara.Bamboo 

forests and the Woodlands faced remarkable shrink not only in area coverage but also 

degradation in their structural and species composition. However, over the last few decades due 

to economic reason, change in livelihood system (settlement pattern), land use conversion and 

many other factors, vast areas of forest have been converted in to commercial agriculture, 

settlement areas and refugee camps. This also contributed to enhance forest degradation in the 

region. Hence detecting the state, trend, driver and impact of this change on livelihood and 

ecosystem service and communicating to relevant actors and decision and policy makers is 

important role of the Ethiopian Environment, Forest and Climate Change Commission (EFCCC). 

As part of this role, this report is compiled to present the state, trend, drivers and impacts of 

deforestation and forest degradation in Katasa forest ecosystem located in Banja Woreda in 

Amhara region.  
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Descriptions of words 

Forest: According to Ethiopia‘s forest proclamation No. 1065/2018, forest is defined as ―trees, 

plants and other bio-diversity accumulation at and in the surrounding of forest lands, roadsides, 

riverside, farm and grazing lands as well as residential areas or parks that grow naturally or 

developed in some other ways‖. This is the legal forest definition of Ethiopia.  

According to MEFCC (2015) the technical forest definition of Ethiopia used for MRV purpose is 

Young natural stands and all plantations established for forestry purposes which have yet to 

reach a crown density of 20 % or tree height of 2 m and an area of more than 0.5ha are included 

under forest, areas normally forming part of the forest area which are temporarily unstocked as a 

result of human intervention or natural causes but which are expected to revert to forest. 

Woodland: is an open stand, at least 10 meter tall with canopy cover of at least 40 percent and 

its field layer usually dominated by grasses. It is a low-density forest forming open habitats with 

plenty of sunlight and limited shade.  

A shrub or bush is a small- to medium-sized woody plant. Unlike herbaceous plants, shrubs 

have persistent woody stems above the ground. They are distinguished from trees by their 

multiple stems and shorter height, and are usually under 6 m (20 ft.) tall(Anna and 

William,2006). Plants of many species may grow either into shrubs or trees, depending on their 

growing conditions. 

Forest degradation is the decline of the capacity of a forest to produce healthy ecosystem 

products and services such as the provision of timber and other resources, support to 

biodiversity, carbon storage and as a result of environmental and anthropogenic changes. Forest 

degradation results owing to decrease in tree cover, the biodiversity in the forests or the changes 

to a lower state of the forest structure. 

Deforestation is the complete removal of forest and conversion of its land use for other land 

uses other than forest. 

Approaches to Conduct the State of Environment 

The Driver, Pressure, State, Impact & Response (DPSIR) framework is a conceptual model, 

which can be used to define cause and effect relationships among the drivers (human needs), 

https://en.wikipedia.org/wiki/Forest
https://en.wikipedia.org/wiki/Habitat
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Herbaceous_plant
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Tree
https://en.wikipedia.org/wiki/Height
https://en.wikipedia.org/wiki/Species
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pressures (human activities), environmental state (negative trends), impacts (cascading social, 

environmental or economic changes), and responses (institutional policy and programs to 

improve conservation). The aim is to understand the real drivers which are sometimes unique to 

the local situation and then to identify and implement the most effective responses to remove or 

at least reduce the pressure. 

Some benefits of this approach are 1) building a contextual understanding of cause and effect 

relationships, 2) identifying key gaps in understanding to prioritize research and monitoring, 3) 

identifying the key pressures and drivers that ―if addressed‖ would provide the greatest 

conservation benefit, and 4) enabling prioritization of limited financial and human resources to 

the most impactful issues. 

The Driver-Pressure-State-Impact-Response (DPSIR) Framework provides a structure within 

which to present the indicators needed to enable feedback to policy makers on environmental 

quality and the resulting impact of the political choices made 

Forest and woodland Ecosystem 

Forests are one of the most important natural resources with diverse economic, sociocultural and 

ecological uses. The livelihoods of hundreds of millions of people worldwide have been 

depending on forest products either directly or indirectly (Anonymous, 2008). Mostly, 

indigenous forest dwellers were the primary users of forest resources to a higher degree for 

domestic uses and income generation.  

According to MEFCC (2017) there are four vegetation types in Ethiopia. These are Acacia 

Commiphora, Combretum Terminalia, Dry Afromonotrne and Moist Afromontra.  



51 
 

  

 

Figure 27 Afromitane Forest 

 

Figure 28 Acacia-Commiphora Bush lands 
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Figure 29 Combretum-Terminalia woodland  

Though, Ethiopia is the centre for diverse flora and fauna, these resources are under immense 

pressure from deforestation and forest degradation, overexploitation, overgrazing, habitat loss, 

invasive species and pollution. The depletion of forests has many ecological, social and 

economic consequences, including the extinction of biotic communities leading to reduction in 

biodiversity, soil erosion, global warming and loss of income to forest dwellers (Friis et al. 

2011).Continued degradation of the forests can destroy the entire forest cover and biodiversity, 

and it mainly occurs because of anthropogenic changes (Abraham, 2016). A growing influence 

of forest based livelihoods, illegal harvesting of forest products, expansion of farms(smallholder 

and commercial farms) ,overgrazing and other activities were identified as major causes of forest 

degradation (Fekadu, 2010 and Ministry of Environment and Forest, 2015). Due to similar 

reason, the remaining natural high forest species and woodlands (e.g. Aningeria adolfi-friederci, 

Yushania alpina, Albiza schimperiana, Prunus africana, Podocarpus flactus) of the southern and 

south-western parts of the country were found to be highly vulnerable (Kumlachew, 2003).  

Ethiopia‘s Forest Reference Level study has also estimated a net annual forest loss of 

approximately 72,000 ha for the period 2000 to 2013 (Mehari, 2015).Currently over 100 million 
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peoples are living in Ethiopia from which 80% live in the countryside and highly dependent on 

forest resources(FAO,2020).As a result conversion of natural forest to agricultural land 

diminishes forest cover in alarming rate, In 1978 the forest cover was (69%), in 1991 it was 13%, 

in 2010 it was 8.5%, and in 2016 it reaches 6.5% but know Ethiopia has close to 17.35 million ha 

(15.7% of the country area)(MEFCC2018) of forest resources, including bamboo, dense 

woodland, natural forests, and planted forests. Plantation forest also comprises public industrial 

plantations and private woodlots. Most of the natural forests exist in the south-western and 

south-eastern parts of the country Oromia, Gambella, SNNPR, Amhara and Benishangul are 

regional states that have most of the natural forest resources, while Oromia, SNNPR and Amhara 

and Tigray have most of the industrial plantations and woodlots.  

Table 8 Estimates of area cover of various forest resources in Ethiopia  

Forest Types Area (ha) 

Bamboo 519,124 

Dense Woodland 10,739,286 

Natural Forest 5,266,419 

Plantation 827,613 

Total Forest types 17,352,443 

  Source: MEFCC, 2015 

Table 9 Tree covers loss and gain 

Regional State Forest gain(ha) from 2001-2012 Forest loss from 2001-2014 

Addis Ababa 579 355 

Afar 12 72 

Amhara 4264 7385 

Benishangul-Gumez 922 58755 

Dire Dawa 0 3 
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Gambella Peoples 1161 15914 

Hareri 0 16 

Oromia 42351 188960 

Somali 251 869 

Southern Nations, 

Nationalities and 

Peoples’ Region 

12602 107,408 

Tigray 389 1569 

Total 62,538 381,285 

Amhara also has the largest woodlots. The total forest cover of the region is 12,884 km
2
, that is, 

about 8.2 % of the total land area. Including bush lands, it is about 21,783 km
2
, which is about 

13.85 %. Woodlands, natural dense forest, riverine forest, bush lands, and plantations are 

740,808, 463,950, 20,653, 889,912, and 62,973 ha in area with percentage coverage of 4.71, 

2.95, 0.13, 5.66, and 0.40 respectively. Mekonnen M.et.al 2016). 

Forests provide a wide range of ecosystem services. In addition to providing food, fuel and fiber, 

forests clean the air, filter water supplies, control floods and erosion, sustain biodiversity and 

genetic resources, and provide opportunities for recreation, education, and cultural enrichment. 

Sequestering (or releasing) carbon is a form of climate regulation, which is another important 

ecosystem service provided by forests and grasslands; specifics of climate regulation depend 

upon ecosystem structure, composition, and management. 

Ecosystem services are commonly defined as the benefits people obtain from nature. 

The Millennium Ecosystem Assessment, a United Nations report describing the condition and 

trends of the world's ecosystems, categorizes ecosystem services as: 

Provisioning Services: Our environment provides us with raw materials, food, shelter, energy 

and other resources that are essential for our physical wellbeing and various economic activities. 

Together, these materialistic resources are known as provisioning services. Some examples of 

provisioning services are water, food, raw materials and medicinal resources. 

http://www.millenniumassessment.org/en/index.html
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Regulating Services: These are the many services that nature provides while acting as 

regulators. For instance, many natural resources, e.g., air, water, soil, flood and disease, require 

some regulation to ensure their quality, all of which are enabled by ecosystems. 

Supporting Services: These are services that ecosystems provide besides those outlined above. 

For instance, ecosystems provide shelter and habitats for countless plant and animal species 

while also maintaining their diversity. Nature also provides them with food and water, which are 

vital for their survival. Ecosystems help maintain genetic diversity on our planet, which is why 

we have such a broad and spectacular variety of life forms on Earth. 

Cultural Services: Our planet‘s ecosystems provide us with many non-materialistic goods and 

services. For instance, nature provides us with green spaces that we use for walking and picnics, 

as well as land and seascapes that allow for tourism-related activities. Several communities 

across the world even consider forests sacred and, in many countries, they worship certain tree 

species.  

3.2.1. State and Trends of Forest on Katasa Forest Ecosystem 

 

The study was conducted in Amhara Region Awi Administration zone in Banja Woreda.During this study 

the data was collected from both primary and secondary source. With regard to this the primary data was 

collected from FGD, key informants from kebele administrator, development agents and Landsat image. 

To conduct the study area was surrounded by five kebeles such as, Sankassa (cover 603.54 ha 

Natural forest), Zeqe, Asekuna,Zufari and Bari that was nearly beneficiary and/ victim from Katasa forest 

ecosystem. During the study there was one expert for each from the region, zone and woreda level, who 

guided the participants through sets of prepared questions related to their opinion on forest cover change, 

drivers of deforestation, their impact, existing remedies and possible solutions. Filed observation was also 

another primary source of data that support the analysis of the study. On the other hand, secondary data 

was used to conduct the study. This data was collected from published documents, region and woreda 

reports. During the desiccation in FGD and also woreda report, plantation forest around the study area 

was highly increased, but natural forests are degraded highly, due to various reasons, such as Agricultural 

land expanisition (especially distributing the land for youth around the forest area), using natural trees for 

fuel wood consumption, furniture product and charcoal and also overgrazing. According to Banja woreda 

forest office the total area of land covered forest was 17,484.87 ha which is 39% of total area of Banja 

woreda from this total forest coverage 12,464.37ha(71.2%) is plantation forest,5020.5 ha (28.8%) was 

https://www.scienceabc.com/nature/what-are-habitats-and-niches.html
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covered by natural forest. Population growth was also contributed to this change to some extent by 

increasing demand for agricultural land. As observed during field visit, the internal part of the natural 

forest was deforested for different purpose. According to Woreda forest office report, forests gives 

employment service for 8317 youths with different employment types like charcoal chark, charcoal 

carrying, wood trading and by selling furniture products 

Table 10 Forest cover change of Katasa forest ecosystem from the year 2001-2022 E.C 

Class Name                     Year   Rate of change b/n 

2014 to 2022 2014 2022 

Area 

(ha) 

% Area (ha) % 

Natural _Forest 2756.81 37.86 2728.96 37.48 0.38 % 

Plantation_Forest -- -- 863.205 11.85 11.85 % 

Decerious_seedling 486.76 6.68 872.38 11.98 5.3 % 

Shrub land 1649.53 22.65 1799.77 24.7 2.05 % 

Total 
                                                                                 7280.25 

7280.26 

 

Source: From GIS land use land covers detection, 2022   

As indicated in the table above, the natural forest coverage of Katasa forest ecosystem was 

decreased from 37.86% into 37.48% from the year 2014 to 2022 by 0.38%. In the meantime, 

most of the local community used those large natural trees for their own purpose such as to for 

charcoal, for house construction, furniture product for fuel wood consumption. Whereas the 

plantation forests were increased from zero to 863.205 ha by 11.85% and also 

Decerious_seedling was raised from 6.68% to 11.98% because most of the local community 

around Katasa forest ecosystem has participate by planting plantation forest. On the other hand 

coverage of shrubs land uses were increased. 
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Figure 30 The remaining dense part of Katasa Natural forest 

Source: own field photo, 2022 
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Figure 31Plantation forest around Katasa forest ecosystem 

Source: own field photo, 2022 

Flora species around Katasa forest. 

The floral resources of Katasa forest ecosystem is plant species listed in the following table by 

their Local name, common name, and Scientific name. 

Table 11 The flora species found in Katasa forest. 

No Local Name  English name  Scientific Name 

1 Nech bahirzaf Eucalyptus Eucalyptus Globulus 

2 Girar Acacia Acacia senegal 

3 Wanza Large-leaved cordia Cordia Africana 

4 Yehabesha Tide Cypress Cupressus Lusitanica Mill 

5 Grevila Grevillea/Silk Oak Grevilla robusta 

6 Besana Broad-leaved croton Croton macrostchyus 

7 Shola Cape Fig Ficus sur forssk 

8 Qega Abyssinian rose Rosa abyssinica 

9 Simiza ----- justicia schimperiana 

10 Endodi Duenge Phytolacaceae  

11 Aregerasa Zehneria Zehneria scabra 

12 Misrich  Blue glory bower Clerodendrum  myricoides 

13 Sama ---- Urtica simensis 

 

Table 12 medicinal plant species  

Local name of 

plant species  

Scientific Name Its part used for 

medicinal purpose  

Kind of disease it 

prevent 

Abalo  Brucea 

antidysenterica 

root part Evil eye 
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J.F.Mill. 

Tasijo  Leaf  ‗Mich‘ toothache 

Leflif  Leaf  Weight loss (child) 

Kulkuli Euphorbia 

ampliphylla Pax 

Latex  Rabies 

Yequrba-

medhani 

Ocimum lamiifolium 

Hochst. ex Benth. 

Leaf  ‗Mich‘ 

Endod Phytolacca 

dodecandra L‘Herit 

Leaf  

Root  

Itching skin  

 Wound 

Zana Bignoniaceae  Stem bark  Diarrhoea 

Areg-resa  Root/leaf  Malaria 

Misrich Clerodendrum 

myricoides 

Stem  Tooth bleeding 

Source: Mirutse G (2006) and FGD 

3.2.2. Driver and pressures Katasa forest degradation  

A drivers-pressures-state-impact-response (DPSIR) framework distinguishes between drivers 

and pressures. Drivers are the ultimate factors that cause change, and pressures are the more 

immediate factors that affect the environment.    

According to the data collected from both primary and secondary sources Katassa forest 

ecosystem have various drivers and pressures. Some of the major drivers for the deforestation 

and forest degradation of forest ecosystem are listed below 

The main drivers in Katasa forest ecosystem  

 

 Population growth: Population and environment are closely connected in a complex and 

dynamic manner. This relationship depends on a number of socioeconomic, cultural, political 

and developmental aspects. As we discussed in the FGD the participants explained that the 

number of population increased from day to day.  

Table 13 Population data 
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Population Data  

Years 2016 2017 2018 2019 2020 2021 

Rural 

 

M 
44921 44643 45313 45637 45892 46152 

 

F 
48491 49178 49841 50332 50775 51222 

 

T 
93412 93821 95154 95969 96667 97374 

Urban 
 

T 
2670 2776 2974 3128 3296 3461 

 

Total 

 
96,082 96,597 98,128 99,097 99,963 100,835 

 

 Exposition of urban environment: Urbanization directly alters forest ecosystems by 

removing or fragmenting forest cover. Urbanization also indirectly alters forest ecosystems 

by modifying hydrology, altering nutrient cycling, introducing nonnative species, modifying 

disturbance regimes, and changing atmospheric conditions. Collectively, these changes 

significantly affect forest health and modify the goods and services provided by forest 

ecosystems. According to the field visit and participants explanation the forest area is near to 

Banja woreda (7 km far from the study area) due to this the forests were degraded for 

different purpose like fuel wood, charcoal, for industrial purposes and for house construction. 

Further, to gain access to these forests, the construction of roads is undertaken; here again, 

trees are chopped to build roads. Overpopulation too directly affects forest covers, as with the 

expansion of cities, more land is needed to establish housing and settlements. Therefore 

forest land is reclaimed 

 Settlement: As indicated in the LULC table the amount of land sized by settlement program 

around the forest ecosystem was increased from 29.35ha to 102.669 ha from the year 2014 to 

2022.The participants in the FGD also explained that settlement is one of the drivers for the 

degradation of Katasa forest ecosystem.  

The major pressure exerted on the degradation of Katasa forest 

 

 Round wood demand for industrial purpose. Participants in the FGD and also Woreda experts 

explained timber industries use the forest highly, especially Cordia Africana, Cupressus Lusitanica 

Mill and Eucalyptus trees are highly used for tawella,morale,anegulela le stula 

 Household fuel energy demand; The participants explained that the forest ecosystem one of energy 

source for rural as well as urban community 

https://www.conserve-energy-future.com/causes-effects-solutions-urbanization.php
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        Figure 32 Fuel wood collected for household fuel energy 

 Household charcoal demand: As we observe in the field charcoal is highly produced. The economy 

of the local community highly depend on charcoal selling 
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Figure 33 Charcoal 

3.2.3. The Impact of deforestation and forest degradation on the livelihood of local communities 

The participants of FGD as well as woreda forest expert clarified that degradation of forest 

ecosystem bring various impact to the local community, some of them are:- 

 Loss of indigenous plant and animal species: FGD participants explained that there were numerous 

plant and wild animal species in Katasa forest ecosystem. Currently those plants such as Kamo, 

Enkoko, Zegba, warka and koso are disappeared whereas animals like Leopared, keye kebero, dekula, 

asama kerekero and serki are also extinct from the forest ecosystem due to the pressure exerted on the 

ecosystem. 

 high rate of soil erosion : According to Katasa woreda forest sector about 562 ha of land  

was degraded due to the case of deforestation.  

  The variability in amount and distribution of rain fall: FGD participants perceive that the 

distribution of rainfall was decreased from year to year. Due to this problem the growing season was 

changed and correspondingly the temperature was raised highly.FGD participants associate this 

problem with the impact of deforestation and change in forest ecosystem services.  

 Loss of medicinal plant: The participants of FGD explained that due to the degradation of forest 

ecosystem medicinal plants like qamo, enkoko and koso plants were loss.  

3.2.4. Response of deforestation and forest degradation 

  

Working to end deforestation and forest degradation while helping to restore lost forests is our 

best chance to solve the climate emergency, protect wildlife, and defend the rights of Indigenous 

Peoples and traditional local communities. 

There are responses taken by Banja woreda rural land Administrative and forest sector were:- 

Educate the local community about how everyday actions can impact forests around the world. 

Table 14 Banja woreda office of Agriculture practice soil and water conservation activity with in 

consecutive years 

Activities Year 

2000 2001 2002 2003 2004 2005 2006 2007 

Terrace(ha) 1893 3181 4890 4446.3 5032.6 5949.99 4148.3 4231.

23 

Micro basin(ha) 3437 147 406 1577 853 180 0 0 

Trench(No)  0 0 4902 4870 27979 37813 31060 20291 
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Terrace 

mentainance(ha) 

18.64 41.9 282.5 628 4478.6 4667 4109.8 3833.

5 

 

- Inorded to reduce Katasa forest degradation 2 permanent 20 temporary forest keepers are 

employed  

- The woreda as well as kebeles around forest area prohibit over grazing. 

 

3.2.5. Outlook 

 

As the data obtained from GIS land use land cover detection, 2022 the natural forest coverage of 

the forest ecosystem from the year 2014 to 2022 was declined by 0.38% in each year and also the 

total coverage of the forest will be declined by 19% for the next 50 years, due to expansion of 

charcoal, fuel wood collection and for construction material. This will in turn contribute to 

livelihood food insecurity among people living in the forest-farm interface.   

 

3.2.6. Option for future action  

Ethiopia is one of the centers of biodiversity in the world and it relies on its diverse biological 

resources mainly on forests for its national and local socio-economic development. However, 

these resources are now under severe pressure and the socio-economic contribution of the 

forestry sector is still lowest amount and not as it is expected in the country.  Working to end 

deforestation and forest degradation while helping to restore forests lost is our best chance to 

solve the climate emergency, protect wildlife, and defend the rights of Indigenous Peoples and 

traditional local communities. So in order to reduce and to end deforestation and forest 

degradation all stockholders should better to undertake the following actions:-  

 Improving the effectiveness of policies, regulations and agreements that are important for 

the development and conservation of forest resources. 

 Rehabilitating and restoring degraded ecosystems and promoting the recovery of 

threatened species vis scaling up best area enclosure practices, agroforestry, afforestation 

and reforestation programs. 

 Promoting forest education and training for raising awareness of local communities on 

the value of forest resources and ecological consequences of deforestation.  
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 Sustainable protection and management of the existing natural forests needed through the 

collaborative effort of the government, NGO and the local community for reduction of 

tree cutting and production of charcoal. 

 Participatory forest management should be practiced in and near watersheds, as part of 

the national Sustainable Land Management Program (SLMP). This is contributing to 

greater resilience on the part of smallholder farmers, in the face of climate change. 

 Appropriate soil and soil water conservation practice should be applied for better 

management of forest as well as to create sustainable and suitable environment. 

 Reinforcing and expanding forest protected areas; and adopting agroforestry, 

afforestation and reforestation and sustainably managing existing planted forests to meet 

demand for wood, thereby reducing pressure on natural forests. 

  Establishes forest nursery seedling site in the command area and produce sufficient 

amount of seedlings for plantation purpose 

  Putting in place disincentives such as fines for forest clearing, laws and regulations to 

protect forest, and zoning for production and protection. They concerned body should 

give awareness for the community about the impact of deforestation and forest 

degradation on the local community as well as the environment. 

3.3. State and trend of Biodiversity  

3.3.1. State and trend of Biodiversity for Katasa Forest ecosystem  

The earth is bestowed with so much diversity in myriad forms, which is important for our very 

existence on the planet. The variety of genes, species and ecosystems are various components of 

benefits and social contributions. Biodiversity is seen as interdisciplinary science biological 

diversity, which is important to mankind for various reasons. This includes: source of food, 

timber, medicines, and fiber etc., support functions, such as flood control, climate regulation, and 

nutrient cycling, resilience to disturbance and environmental change, source of pollinators, 

carbon storage and sequestration, economic, recreational, human health and as socio-political 

activity (Vane-Wright, 1996).  

Ethiopia is one of the world countries, which is rich in faunal, floral and microbial diversity. 

Ethiopia is considered as the fifth largest floral country in tropical Africa. The flora of Ethiopia 

is very diverse with an estimated number between 6,500 and 7,000 species of higher plants, of 
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which about 15 percent or more are probably endemic. Ethiopia is also rich in faunal diversity 

with mammals (277 spp.), birds (861 spp.), reptiles (78 spp.), amphibians (54 spp.), and fishes 

(101 spp.) (Mishra et al,2012). 

Amhara Regional state is one of the ten regional states of Ethiopia, which is rich in faunal and 

floral biodiversity. Awi zone is the part of this Regional state which is rich in floral biodiversity. 

It‘s highly characterized by diversified tree species.  

Katasa forest is one of the natural forests of Ethiopia found in the Awi zone, in Banja wereda. 

The forest is a natural forest which is characterized by diversified tree species. Katasa forest 

encompasses different kinds of plant species, which are very useful for ecological stability. 

Beside this in Katasa forest there were different varieties of wild life and bird species. The 

reason which makes the forest a preferable by wild life species was its appropriate habitat. But 

nowadays the forest is under a great influence due to different reasons; the main reason is 

agricultural land expansion, charcoal production and fuel wood consumption.  

3.3.1.1. Flora Biodiversity of Koysha Forest 

3.3.1.1.1Change Detection of Vegetation Cover by NDVI Technique 

OVERVIEW OF NDVI 

The normalized difference vegetation index (NDVI) is developed for estimating vegetation cover 

from the reflective bands of satellite data (Sahebjalal and Dashtekian, 2013). NDVI is a widely 

used technique to detect land use land cover change, especially change of vegetation area and its 

pattern. Due to increase of both spatial (from km to cm) and spectral resolution (from wide band 

range to narrow band) of remote sensing data, it is possible to work in micro level. Satellite 

images are required to prepare NDVI by the GIS software. It is an indicator of vegetation health. 

Forest eradication is measured through the NDVI technique. It is also a powerful tool for the 

collection of data about vegetation from the satellite images. An important step in the utilization 

of satellite data to monitor change is the ability to compare images from different dates, for 

different plots on different scenes (Coops et al., 2008). 

The NDVI is a simple numerical indicator which is related to Photosynthetically Active 

Radiation (PAR) and basically measures the capability of leaves (Malo et al., 1990) and gives a 

measure of the vegetative cover on the land surface over wide areas. 
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The NDVI algorithm is computed by subtracts the red reflectance values from the near-infrared 

and divides it by the sum of near-infrared and red bands. The function used such follow (Tucker, 

1979)  

NDVI= (NIR-RED) / (NIR+RED) 

NDVI values are ranging from -1 to 1. Very low value of NDVI corresponds to barren areas of 

rock, sand, snow, cloud etc. Moderate values represent shrub and grassland while high value 

indicates temperate and tropical rainforests. Bare soil is represented with NDVI values which are 

closest to 0 and water bodies are represented with negative NDVI values (Karaburun, 2010). The 

objects indicated by different NDVI values are given in the table 15. 

Table 15 Different NDVI values 

Ranges Name of the Objects 
-1 Water Body  

0 - 0.2 Bare Soil, Rock, Sand and Snow, Cloud  

0.2 - 0.3 Shrub and Grassland  

0.3 – 0.5 Sparse and Unhealthy Forest  

>0.5 Dense and Healthy Forest  

 

The NDVI technique is easy to implement and simple to interpret, but it has many flaws. 

Satellite-based NDVI are influenced by a number of non-vegetation factors: atmospheric 

conditions (e.g. clouds and atmospheric path-specific variables, aerosols, water vapor), satellite 

geometry and calibration (view and solar angles), as well as soil backgrounds and crop canopy 

(Justice et al., 1991). Similarly cloud shadows affect NDVI values and lead to misinterpret the 

result. 

In order to investigate NDVI values, it is categorized into three different classes like areas with 

low (0.2-0.3), medium (0.3-0.5) and high (>0.5) vegetation density on the basis of NDVI ranges 

of the years 2014, 2018 and 2022 images. 0.2- 0.3 NDVI value represents shrub and grassland, 

0.3-0.5 indicates sparse and unhealthy forest whereas >0.5 NDVI value represents healthy and 

dense vegetation. Here, I use remote-sensing techniques to examine the forest loss over the last 8 

years. 
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Figure 34 NDVI  Value of Katasa Forest 

 

Table 16 Change of Vegetation Cover from 2014 to 2022 

 

NDVI 

Density 

Classes 

(Vegetation 

Cover) 

2014 NDVI Classes 

Area  

2018 NDVI 

Classes Area  

2022 NDVI Classes 

Area 

Change 

Between 2014 

and 2022  

Average 

Rate of 

Change  

Km2 % Km2 % Km2 % Km2         Km2           

Low (0.2-0.3) 26335.8 48.07 27927 43.86 33041.7 53.9 6705.9 838.2 

Medium (0.3-

0.5) 

28430.1 51.9 35721 56.1 28261.8 46.1 -163.3 20.4 

High(>0.5) 9.9 0.02 22.5 0.03 --  --  

Total 54775.8 63670.5 61303.5    
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Table 17 NDVI  Value of Katasa Forest 

NDVI VALUE 2014 2018 2022 

High 0.512 0.538 0.476 

Low 0.082 0.084 0.107 

 

The range of NDVI values in 2014 to 2022 image from 0.08 to 0.53. High NDVI value indicates 

the high vegetation density while lower NDVI value shows the low density of vegetation. The 

change of vegetation pattern is shown in the table 1 and figure 1. The area covered by forest was 

28440 km2 in 2014 and 28261.8 km2 in 2022 which indicates decreased by 178.2 km2 

vegetation cover within a span of 8 years. In 2014 high density vegetation cover was 9.9 km2 

and it has 0.02 % share of the total vegetation of the area. In 2018 this type of vegetation rapidly 

increased and reached 22.5 km2. But, in the next successive years (2018 - 2022) this type of 

vegetation rapidly decreased and finally removed which means 22.5 km2 vegetation covered area 

is totally changed to medium and low density vegetation cover. The high density vegetation 

covered area was 9.9 km2 in 2014 and it is removed negative change at the rate of 1.2 km2 per 

year.  

In 2014 medium density vegetation cover was 28430.1 km2 and it has 51.9 % share of the total 

vegetation of the area. In 2018 this type of vegetation rapidly increased and reached 35721km2 

which means medium density vegetation covered area was 28430.1 km2 in 2014 and it is 

increased 25.65 % positive change at the rate of 1822.73 km2 per year. 

However, in 2018 - 2022 this type of vegetation rapidly decreased more than 1.01 times and 

present coverage area is 28261.8 km2 which means 7459.2 km2 vegetation covered area is 

totally changed to low density (Shrub and Grassland) vegetation cover.  The medium density 

vegetation covered area was 35721km2 in 2018 and it is decreased 79.18 % negative change at 

the rate of 1243.2 km2 per year. 

In 2014 low density (Shrub and Grassland) vegetation cover was 26335.8 km2 and it has 48.07 

% share of the total vegetation of the area. In 2022 this type of vegetation rapidly increased and 
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present coverage area is 33041.7 km2 which means Shrub and Grassland vegetation covered area 

was 26335.8 km2 in 2014 and it is increased 25.46 % positive change at the rate of 838.24 km2 

per year. 

From the above analysis it is clear that high and medium density types of vegetation are affected 

in the last six years. In terms of total vegetation area the maximum change is on medium density 

vegetation category but the change of high density vegetation cover is maximum in the case of 

percentage value.  

Table 18 Diversity of Ethiopian Flora & Fauna 

GROUP    No of Species        Endemics 

Higher plants     6000 600 

Mammals 277 29/31 

Birds 861 16 

Reptiles 201 10 

Amphibians 633 4 

Fresh water fish       180 37-57 

 

The floral resources of Katasa forest ecosystem is plant species listed in the following table by 

their Local name and Scientific name. 

Table 19 The Flora species found in Katasa forest. 

Local Name  English name  Scientific Name 

Nechbahirzaf Eucalyptus Eucalyptus Globulus 

Girar Acacia Acacia senegal 

Wanza Large-leaved cordia Cordia Africana 

Yehabesha Tide Cypress Cupressus Lusitanica Mill 

Grevila Grevillea/Silk Oak Grevilla robusta 

Besana Broad-leaved croton Croton macrostchyus 
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Shola Cape Fig Ficus sur forssk 

Qega Abyssinian rose Rosa abyssinica 

Simiza ----- justicia schimperiana 

Endodi Duenge Phytolacaceae  

Aregerasa Zehneria Zehneria scabra 

Misrich  Blue glory bower Clerodendrum  myricoides 

Sama ---- Urtica simensis 

Sesa  Albizia gummifera 

Tekur enchet  Prunus africana (Hook. f.) 

Kalkm. 

 

According to officials report, in Katasa forest ecosystem Besana, Sesa, Tekur enchet are the most 

dominant plant species. 

Medicinal plant species 

According to FGD, in Katasa forest ecosystem there are different kinds of plant species used for 

traditional medicine purpose and commercial purpose. Local community used different parts of 

these plant species as a cure for different kind of illness. Some of the medicinal plant species are 

listed in the table 4: The medicinal plants are highly declined from period to period, because the 

forest is exposed to over utilization.  

Table 20 Medicinal plant species  

Local name of 

plant species  

Scientific Name Its part used for 

medicinal purpose  

Kind of disease it 

prevent 

Abalo  Brucea 

antidysenterica 

J.F.Mill. 

Root part Evil eye 

Tasijo  Leaf  ‗Mich‘ toothache 

Leflif  Leaf  Weight loss (child) 
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Kulkuli Euphorbia 

ampliphylla Pax 

Latex  Rabies 

Yequrba-

medhani 

Ocimum lamiifolium 

Hochst. ex Benth. 

Leaf  ‗Mich‘ 

Endod Phytolacca 

dodecandra L‘Herit 

Leaf  

Root  

Itching skin  

 Wound 

Zana Bignoniaceae  Stem bark  Diarrhoea 

Areg-resa  Root/leaf  Malaria 

Misrich Clerodendrum 

myricoides 

Stem  Tooth bleeding 

    

 

Table 21The Endangered plant   species in Katasa forest 

Local Name  Family name Scientific Name 

Koso Hagenea Hagenia abyssinica 

Zegba Podocarpacee Podocarpus 

Warka   

 

3.3.1.2. Faunal Biodiversity of Katasa Forest 

 

Katasa forest encompasses desirable habitat contributing for the occurrence of high faunal 

diversity. However, the information for this state of environment report is limited to mammals, 

birds, and reptiles. 

Table 22 Fauna Resources in Ethiopia 

Main Category Sub Category # of Species # of Endemic Species 

Vertebrates Mammal 320 39 

Birds 918 19 
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Reptiles 240 16 

Amphibians 71 30 

Fish 172 38 

Invertebrates Insects Arthropod 1225 7 (Butterflies) 

Vascular Plants  6500 625 

Invertebrates Insects Arthropod 1225 7 (Butterflies) 

 

Table 23 The Fauna species in Katasa forest 

Local name Common name Scientific name 

Jeb Hyena Hyaenidaecarnivora 

Neber Tiger Panthera tigris 

Zengero Baboon  Papio hamadryas 

Tota Ape  Hylobates lar  

Asama Pig  Sus scrofa  

Dekula Impala Aepyceros melampus 

Meedaqo Deer Cervidae 

Jart Porcupine Erethizontidae 

Tnchel Hare Lepus. 

Kebero Fox Vulpes vulpes 

Guraza Monkey Cercopithecidae 

 

Table 24 The Endangered animal   species in Katasa forest 

Local name Common name Scientific name 

Nech Guraza Monkey Cercopithecidae 

Dekula Impala Aepyceros melampus 

Neber Tiger Panthera tigris 
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3.3.2. Drivers and Pressures of Biodiversity Degradation on Katasa Forest ecosystem 
Anthropogenic factors have major influences on ecosystem functioning and stability, which are 

often reflected in changes to biodiversity that includes wildlife. This is because abundance and 

diversity of the ecosystem community are changed.  

The drivers of biodiversity degradation in Katasa forest ecosystems are population growth, 

agricultural land expansion and fire wood consumption and charcoal production. 

Based on the land use land cover detection settlement in Katasa forest ecosystem was increased 

from 29.35 to 102.66 ha, from year 2003-2022.    

Biodiversity is degraded rapidly due to pressures such as forest degradation, hunting and fuel 

wood consumption and charcoal production. 

Forest degradation: - in the study area tree cutting for the purpose of fuel wood and charcoal is 

a common practice in the potential wildlife areas, particularly in Katasa Peasants, which inhibit 

tree cutting for the purpose of charcoal making. In the study area cutting of woody perennial is 

not only for daily fuel wood consumption, it also for income generation purpose through selling 

charcoal; this activity is a major force for the forest degradation.  

Deforestation: - In the study area the forest is cleared for the agricultural land expansion 

purpose. This activity has a great contribution to the degradation of biological diversity; both for 

flora and fauna. 

Illegal Hunting: - Illegal hunting is a process of illegal killing, trapping or capturing of hunted 

species for different purpose; this action severely declines the wild life species. During the field 

studies, in addition to the shyness of most species encountered, it was revealed by discussions 

made with the local people that illegal hunting is being practiced by the local community 

because of the following reasons..  

3.3.3. Impact of Biodiversity Degradation on Lively Hood System of the Local People of 

Katasa Forest ecosystem 

Katasa forest is one of the forests, which are under great impact of land-use changes, mainly due 

to over consumption of fuel wood and charcoal production. Losses of biodiversity affect human 
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well-being. These effects include an increased risk of sudden environmental changes such as 

temperature increasing . 

According to the FGD, the loss of biodiversity resources leads the community to scarcity of 

different forest product. Due to the biodiversity degradation the shortage and uneven distribution 

of rainfall occurrence increase, due to this reason, crop production decreased. The wild lives are 

migrated to other area and also the environmental sustainability and stability is affected.  

In detail the impact of biodiversity degradation on the Katasa forest ecosystem and local 

community is explained as follow;  

Impact on local community: - The local community affected by scarcity of different forest 

product, (like; honeybee, durable tree species for construction and other uses, etc.) which use for 

their daily and continues household consumption. These exposed the community to incur 

additional costs. Indigenous tree populations and others biodiversity recourses have been 

excessively destroyed; consequently crop productivity is decreased, these leads to food 

insecurity. 

Impact on the flora species: - The area totally defrosted and degraded by subsidiary farmers in 

which they are converted to farming and grazing land. The live stocks are grazes on the tip of the 

study area. Due to that the flora species are highly affected. 

Impact on wild life: - As from the field investigation, wildlife densities in Katasa are currently 

low due to poaching and unregulated use of their habitats.  Discussions held with local 

communities revealed that wildlife numbers and distributions have been negatively affected from 

their past status.  That is, those species that were once abundant and/or common and cover large 

areas in their distribution have declined tremendously.   

Terrestrial wildlife species such as Gerenuk, Greater kudu, Lesser kudu, Dik dik, Warthog, 

Abyssinian hare, Jackals and Hyraxes use such habitats as feeding, sheltering and breeding 

ground; and clearing such vegetation through tree cuttings for the purpose of fuel wood and 

charcoal making have greater negative impacts on the wellbeing and survival of these wildlife 

species. 

Impact on the environment: - The loss of biodiversity affects entirely the whole environment. 

In the study area the environment is affected due to the forest land change to the other land use 
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type the ecosystem is changed, for this reason the surface of the environment is changed and 

temperature increased.  

In general the local community affected socially, economically and ecologically due to the loss 

and degradation of biodiversity. 

3.3.4. Responses to Biodiversity Degradation on Katasa Forest Ecosystem 

 

There is a forest conservation team, which is organized by the Woreda and the local community 

to conserve the forest and its biodiversity. The community considers at any time the practices of 

the team for its own consumption. As result, the forest around the Church is continuously 

protected.  but it‘s not yet effective. In this case the resources are decreasing due to cutting of 

trees for fuel wood consumption and charcoal production and selling, agricultural land 

expansion.  

3.3.5. Outlook 

If the practices like deforesting by over utilization of forest resource for daily consumption, 

illegal hunting of wild life and agricultural land expansion are continues as it is practiced as 

present, the biological diversity resource of the Katasa Forest ecosystem will totally destructed 

within less than two decades. 

Unless the Kelel and zonal administration, concerned bodies and stakeholders deal and work 

together to protect and save the Katasa forest ecosystem in common understanding, the Katasa 

forest ecosystem is in great risk and it‘s difficult to control the  future risk. Because, the 

biodiversity of the forest ecosystem is destroyed severly from time to time as the forest is 

destruct severely due to excessive livestock, over utilization of forest resource for daily 

consumption and other purposes; this will lead to the total loss of biodiversity species of the 

forest ecosystem. 

If the practices like deforesting for agricultural land expansion and over-utilization of forest 

products are continues as it is practiced at the present, the biological diversity resource of the 

Zebider Forest ecosystem will destruct within the coming three decades. 

3.3.6. Recommendation 
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 Research should be conducted on Katasa forest ecosystem, acts up on minimum 

interventions on the forest. 

 Promote public training, education and community-based monitoring, where appropriate, 

as integral elements in conservation and management. 

 Control illegal encroachment to forest boundary and work in line with investment sectors 

of the region to conserve the natural forest and biodiversity in common sense.   

 Ensure legislations and guidelines to introduce a system of direct and indirect incentives 

to promote the conservation and sustainable use of biodiversity. 

 Promote joint forest management and participatory forest management programs.  

 Implementing the National biodiversity policies like; the policy provides for guidance 

towards effective conservation, rational development and sustainable utilization of the 

country‘s biodiversity, and contains comprehensive policy provisions for the 

conservation and sustainable utilization of biodiversity.  

 Conducts ecological principles of conservation methods, such as 

 Biodiversity is supported by protection of any species and varieties 

 Habitat maintenance is fundamental to species conservation 

 We can start planting trees at an individual community level to restore our 

degraded environments. 

3.4 State and Trends of Atmosphere  
 

The Weather and climate of Ethiopia depended on altitude and geographic location (precipitation 

varies with latitude, decreasing from south to north). The landscapes of Ethiopia are wildly 

varied from the Afar Depression (~125 m below sea level) in the east to the spectacular world 

heritage Mountains of Ras-Dashen (4,533 m above sea level) in the north (IBC, 2005). The 

Elevation is the most important determinant of the average annual temperature of the country 

with a reduction of 0.5–0.7°C per 100 m increase in altitude (Liljequist, 1986),given its 

geographic location close to the equator and the Indian Ocean. 

The Weather and climate of Ethiopia arise from the influence of tropical weather systems, like 

the Inter-Tropical Convergence Zone (ITCZ), the South Indian Ocean anticyclone (Mascarin 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7567763/#bib34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7567763/#bib41
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High), the low-level jet (LLJ), the South Atlantic anticyclone (St. Helena), etc. (Bekele F. 1997). 

It is mainly controlled by ITCZ and associated atmospheric circulations as well as by the 

complex topography of the country.  

Climate is the ―average weather‖ or more specifically the statistical aspects of the atmosphere-

hydrosphere-land surface system that varies over time ranging from months to millions of 

years.Climate also describes long-term statistical averages and measures of variability associated 

with daily weather (Peter T. et al., 2015). 

Climate change is inevitably resulting in changes in climate variability and the frequency, 

intensity, spatial extent, duration, and timing of extreme weather and climate events (IPCC, 

2012). 

 A different source indicates that Ethiopia has less contribution to climate change but is highly 

exposed to its impact. Climate change increased the number of ‗hot‘ days in Ethiopia by 20% 

from 1960 to 2003, and a 37.5% increase in the number of ‗hot‘ nights over the same period 

(Alex Evans, 2012). 

Climate Variability is defined as variations in the mean state and other statistics of the climate 

on all temporal and spatial scales, beyond individual weather events. The term "Climate 

Variability" is often used to denote deviations of climatic statistics over a given period (e.g. a 

month, season, or year) when compared to long-term statistics for the same calendar period. 

Climate variability is measured by these deviations, which are usually termed anomalies. 

Variability may be due to natural internal processes within the climate system (internal 

variability) or to variations in natural or anthropogenic external factors (external variability) 

(WMO, 2019). 

Drought 

An extreme climatic event (drought) is shortening (Gutierrez et al., 2014). 

Flood: An overflow of water onto normally dry land. The inundation of a normally dry area is 

caused by rising water in an existing waterway, such as a river, stream, or drainage ditch. 

Ponding of water at or near the point where the rain fell. Flooding is a longer-term event than 

flash flooding: it may last days or weeks (NWSWFS, 2021). 
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Frost 

Frost when the air temperature drops to 0°C or lower, measured at a height of between 1.25 

and 2.0 m above soil level, inside an appropriate weather shelter, while freeze ―occurs 

when water within the plant freezes" (FAO, 2005). 

The study focuses mainly on climate change and or variability of the Katasa forest in Banja 

woreda, Awi Zone Amahara region; it‘s located at 36
0
39‘57‘‘N to 36

0
49‘17‘‘Nlatitudeand 

10
0
58‘9‘‘E to 11

0
3‘58‘‘E longitude, Agro-ecology is ―Dega‖  with altitud between 2129-2190 

masl. 

The field data collection process took place in April 2022 with trained data collectors supervised 

by the Director. More data were gathered through focus group discussions (FGD) which were 

carried out across five Kebeles around the Katasa Forest Ecosystem including Zafur, Sankasa, 

Ziqearbitu Enesesa,Bari, Aseguna kebles.Structured questionnaires and field observation were 

employed together with the necessary data. The study also used Meteorological data collected 

from the National Meteorological Agency of Ethiopia for the period 1988–2018 other relevant 

data and official unpublished documents from the governmental organizations were employed. 

 

3.4.1. State and Trends Climate Variability and/or Change of Katasa Forest Ecosystem 

 

Rainfall  

The climate of the region is characterized by bimodal rainfall distribution which occurs mostly 

in the summer season. As indicated in fig.1 high rainfall recorded in the summer 

―Kiremt‖ season includes June to August, peeks in July a mean of 199.6 mm. Due to the 

influence of the Guinean monsoon, equatorial warm and humid winds, are also substantially 

influenced by the orographic diversity (M. Fazzini et al.2015). 
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Figure 35: Average Monthly rainfall of KFES (1988 to 2018 in mm). 

The amount of rainfall differs from year to year because of climate change and/or variability by nature 

rainfall is characterized as highly erratic and unpredictable. The below figure indicated that the total 

annual average rainfall was 1421.4mm with the highest of 1833 mm in the year 1996 while, 

the lowest of 1031.7 mm in the year 2000. The study area has a high annual RF variability due to the 

seasonal progression of the inter-tropical convergence zone (ITCZ), an atmospheric circulation feature 

often modified by the El Niño–Southern Oscillation (ENSO) (Tafesse M. 2019). Additionally, the trend 

line of the figure shows the amount of rainfall slightly increased from year to year due to total forest 

coverage being increased by 19.2% and global climate change. 

Figure 36 Annual Average Rainfall of Katasa RF in mm (1988-2018). 
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Rainfall Anomaly (Drought) Index 

According to WMO 2012, put the range of standard precipitation value of agricultural, 

metrological and hydrological drought is from extremely wet to dry between 2 up to negative 2 

respectively, as shown below table. 

Table 25 Standard Precipitation Value (SPV) 

SN Range of  standard precipitation value   Category of precipitation 

1 2.0+ Extremely wet 

2 1.5to 1.99 Very wet 

3 1.0 to 1.49 Moderately wet 

4 -99 to 99 Near  normal 

5 -1.0 to 1.49 Moderately dry 

6 -1.5n to -1.99 Severely dry 

7 -2 and less Extremely dry 

Source: WMO, 2012, Standardized Precipitation Index User Guide. 

 

 

Figure 37: RF Anomaly Index of KFES (1988-2018)  

Depending on standard precipitation values (SPV) rainfall anomaly index of Katasa forest was 

categorized under near-normal precipitation, it shows that R.F mostly decline from 2000 as a 

result concerned body focused on the area closed in 2004 and implementing reforestation, 

afforestation activities. Additionally, the people change the way of income generation from crop 
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to forest plantation for 3-4 years then prepare charcoal and then seal. The trend line decreased as 

a result the water sacristy increased. 

State and Trend of Temperature for KFES 

The atmospheric concentration of CO2 increased from year to year (F. Joos et al., 2013). The 

fourth assessment report (AR4) by the (IPCC, 2007) stated that the best estimates of likely 

increases in the mean global surface air temperature by the end of the 21
st
 century are between 

1.1°C and 2.9°C for the ―low scenario‖ and 2.4°C and 6.4°C for the ―high scenario,‖. Associate 

it with the temperature increase. 

The metrological data analyses of Katasa forest in the below figure of the black line indicated 

that the average annual temperature trend increased from 1988 to 2018. The variation of the 

average lowest temperature was 20.1ᴼC in the year 1993 and the highest was 21.5ᴼC in 2006 

whereas; the average temperature and ranges were 20.9ᴼC and 1.4ᴼC respectively. The rate of 

change or slope is 0.01ᴼC. 

 

Figure 38: Average Annual Temperature of KFES from the year 1988-2018. 

The Below figure illustrates that the Monthly average temperature of the study area 

was 20.9°c whereas; the highest and lowest value recorded in March (22.43°c) and July 

(19.53°c ) respectively, the range was 2.9°c. Additionally, the figure shows that the long dry 

season extending from November to May has resulted in the difference between the thermal 

anticyclone of western Asia and Egypt and the equatorial low pressures determine the presence 
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of trade winds blowing from northeast to southwest. These winds are relatively cool but rather 

dry, controlling the dry period (M. Fazzini et al.2015). 

 

Figure 39: Average Monthly Temperature of KFES from1988-2018. 

Temperature Anomaly  

A positive anomaly means that the temperature was warmer than normal whereas a negative 

anomaly indicates that the temperature was cooler than normal.   

Depending on the below figure all 31 years recorded with a positive temperature anomaly from 

1988-2018 which is the lowest 0. 00°C and the highest 0.11°C recorded in the year 2014 and 

1993 respectively. 

 

Figure 40:Temp. Anomaly of KFES (Calculating with WMO, 2017) 
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3.4.2. Driver and Pressure for Climate Change/Variability of Katasa Forest Ecosystem  

GHG Increasing in the Atmosphere 

According to NOAA U.S department of commerce, 2022, the global level of CO2 reaches 421 

parts per million in May, it‘s not been seen for millions of years, NOAA U.S D.C. Increasing of 

GHG is responsible for regional micro and macro climate change and global warming. 

Agriculture  

Agriculture is limited (0.03%) impact on global climate variability and/or change but Ethiopia 

greatly contributed which is 61% of Green House Gases (GHG) emissions (USAID, 2015). The 

economic activities of the people are mainly dependent on Agriculture; therefore the farmer is 

mostly known for crop cultivation and animal rearing. It is responsible for microclimate change 

and /or Variability around the area.  

Agriculture’s contribution to climate change is great in the study area; 

1. Land use change (CH4 from deforestation) 

2. Crop production (N2O emission from organic and mineral N imputes. Burning of crop  

     Residues, N2O and CH4 from manure handling (storage, etc.) and 

3. Cattle farming (CH4from enteric fermentation), is the major source (IPCC, 2006). 

Deforestation (CO2 from Land-use change); 

In the study area, charcoal production mainly contributes to the economic activities of the people 

next to agriculture. Due to people being involved in the charcoal business and their income 

improved which leads to reforestation and deforestation. For instance, from the year 2019 up to 

2021, the people loosed 36,717.79 m
3  

 of forest for construction material, fuel wood and 

charcoal production (423,046.1 quintals of charcoal produced within 3 years). The loss of forest 

is responsible for the loss of biological sequestration or declines the storage of carbon as a result 

increased CO2 emissions. 
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Figure 41: Natural Forest deforested for agricultural expansion.  Charcoal Prepared by farmer.   

   Source: Field Photo (2021). 

 

Figure 42: Forest products for charcoal, and construction and fuel purpose. 

               Source: Banja woreda Agricultural office.  

Whereas in the context of the environment charcoal production releases trace gases (CO, NO, 

SO2, NMVOCs and HCl), in slums, plastic like Polyethylene or fiberglass reinforced plastic is 

frequently used to initiate charcoal combustion and clasp. When burned, plastic emits 

hydrochloric acid (HCl) and primary particles (BC and OA), NMVOCs and NOx, and the 

transport of charcoal from rural to the urban area with Heavy-duty diesel trucks used this 

releasing large quantities of black carbon (BC) and nitrogen oxides (NOx = NO + NO2) that 

affects tropospheric ozone layers and OH, the dominant oxidant in the atmosphere (Alfred S. et 

al., 2020) which leads air pollution.  
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Rapid human and animal population growth: -leads to 73.3ha (0.74%) of land use converted 

into other types of landform 2000-2021 (LULCC EPA, 2022) from this natural forests declined 

by 27.85ha (0.3%) this is responsible for 6,990.35 tons/ha CO2 emitted in the atmosphere, its 

highly concentrated carbon dioxide over the environment. on the other hand, society seasonally 

deforested and then more reforested for income generation from charcoal seal which means a 

positive and negative impact on the net mitigation potential (4.7 MtCO2 e/year) of 

Ethiopia through afforestation or enhancement of forest carbon stocks (UNFCCC 2017). Out of 

this globally, land conversion to agriculture covers 12% of GHG emissions (Bellarby et al. 

2008). 

Managed soils or all agricultural soils, directly and indirectly, emit nitrous oxide that is usually 

estimated from data on nitrogen supplied to soils, including nitrogen fertilizer usage or sales, 

crops residue management, organic amendments, cultivation of organic soils (i.e. drainage of 

peat lands in agricultural land) and land-use conversions that enhance mineralization of nitrogen 

in soil organic matter (IPCC, 1997). 

The application of mineral fertilizer is a significant material for agricultural products and 

productivity improvement. In the climate change context, the fertilizer industry is a consumer of 

energy and an emitter of CO2 and other greenhouse gases (GHG). Crop cultivation in Ethiopia 

emitted a nitrous oxide total of 12 Mt CO2e, which covers 9% of the total emission.  

(https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-

Ethiopia-100615.pdf 

And the production of N fertilizer (in IPCC assigned to ―Industry‖) releases another 410 Mt 

CO2-equivalents (CO2eq) per year, which is equivalent to 0.8% of the global GHG emissions.  

Major socio-economic activities around the forest are smallholding agricultural activities. Due to 

the improvement of agricultural productivity, the farmers used chemical fertilizers such as DAP 

and UREA. As a result, it contributes to GHG emissions as followed. 

 

 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdf
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Table 26: Use and Emission factors of mineral fertilizers in the Banja woreda 

Years Dap in Kg Emission factors of DAP Urea in  

Kg 

Emission factors of 

urea 

N2O in ton CO2in ton CO2 in ton 

2017-2021 2,241,700 403.506 1,031.183 1,346,650 269.33 

Source; 1 Banja woreda agricultural office 2022) data calculated by the author 

Methane (CH4) emissions from enteric fermentation (cattle farming); 

Animal population: FGD participants indicated that the economic activities of the people were 

depending on mixed farming so the number of animal reared in the study area. Livestock is a 

significant source of global methane (CH4) emission, among Ethiopian livestock species cattle 

are the major contributor to CH4 emissions which account for 83%. The amount of methane 

emission is driven primarily by the number of animals, the type of digestive system, and the type 

and amount of feed consumed IPCC (2006).  

In the context of the study area, the livestock population averagely increased by 0.4% from the 

year 2018 – 2021, which similarly contributes to the annual rising of CO2 emissions. 

Table 27 Enteric Fermentation and Manure Management (in CO2equ) 

Livestock Population 

Enteric 

Fermentation 
                Manure Management                 Total Emission  

CO2 equ CO2 equ CO2 equ CO2 equ Mt CO2 equ 

Cattle 163817 213,495,450 9,886,950 82762113.6 306,144,514 0.030614451 

Hors  31616 40,235,850 447065 17,457,852.50 58,140,768 0.005814077 

Donky 39226 1,049,750 23,094.50 205,715 1,278,560 0.000127856 

Sheap 27130 23,654,875 5,677,170 20,233,887 49,565,932 0.004956593 

Goat 2702 2,481,375 1,086,842.25 3,885,836.50 7,454,054 0.000745405 

Total 264,491 280,917,300 17,121,122 124,545,404.6 422,583,826 0.042258382 

Source: To covert CH4 and N2O to CO2 equation I used the Global Warming Potential (GWP) formula from the 

Fourth Assessment Report, IPCC2006.  

Livestock manure is primarily composed of organic material and water. Under anaerobic conditions, the 

organic material is decomposed by anaerobic bacteria. The end products of anaerobic decomposition are 

methane, carbon dioxide, and stabilized organic material.  
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The methane production potential of manure depends on the manure‘s specific composition, which in turn 

depends on the composition and digestibility of the animal diet (Francesco N. et al. 2014). In Ethiopia 

livestock emitted methane and nitrous oxide total of 65 Mt CO2e, which covers 42% of the total.  
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3.4.3. Impact of climate change on the Katasa Forest Ecosystem  

The amount of greenhouse gases increase in the atmosphere due to increasing surface 

temperature. This condition has been largely affecting developing countries such as Ethiopia, 

which has limited capacity to cope with the effect of a changing climate (Gebeyehu, 2016).  

The major effect of climate variability and/or change was changed crop cultivation period which 

is rain comes after the beginning of the normal cropping season, and occasionally heavy amounts 

of rain, snow and high temperature occurred, the fact that negatively affected at early or late 

vegetative stages of crop and also unexpected rain devastated the crop product at harvesting 

time. 

Frost  

Frequently in the kiremt season, irregular and unpredictable frost occurred and devastated 

different cultivated agricultural land in 20 kebeles of Banja woreda and affected 46,155 people 

from these meal 20,196 females 25,959. This means females were more exposed to the impact by 

22. 2%.  

Table 28 : Frost impacts in the different crop types 
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Water shortage 

The GTP 2 implementation manual indicates that within 0.5km and 1km radius in urban and 

rural areas respectively have 25 litter of water per person. But the reality on the ground is 

opposite from this due to the decline of underground water by 94.8%.  

FGD explained that the area experiences severe water shortages, it‘s also shown in the below 

figure dramatically declines underground water by 94.8% within 7 years or 2015 -2021 (water, 

mineral and energy office 2022). Therefore during the dry season, people travel long distances, it 

takes 1:30 every other day to drink water. Such long-distance trekking undoubtedly hinders 

household heads or other family members from devoting enough time to other livelihoods and 

therefore, incurring further economic losses and making sanitation problems and also responsible 

for water-borne diseases like typhoid, typhus and giardia. National level 4.4 million people need 

water assistance in the year 2021 (IHWE, 2022) likewise, globally billions of people live in 

water-stressed regions (Rick Steiner, 2021). 

 

Figure 43:  Rate of change in water amount (M
3
 Yr-1)  

Source;  Banja woreda water mineral and energy office, 2015 to 2020.  

Health Impact  

As the climate is changing, the existing diseases will aggravate and new diseases will emerge. 

Diseases such as cardiovascular mortality, respiratory illnesses, water-related contagious 

diseases, and malnutrition are directly or indirectly associated with climate change (Tafesse, 

2019). FGD participants indicated health-related human diseases like malaria, typhoid, typhus 

and giardia, and respiratory disease. Charcoal preparation releases pollutant gases. These gases 
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increase the risk to the respiratory system due to Asthma and TB occurring (Banja Woreda 

Health office, 2022) and are also in line with FGD parts pants. 

Drought and Flood 

However, the FGD participants have not recognized the occurrences of drought and flood which 

occurred and damaged crops, livestock, and lost water sources (Disaster risk management office, 

2003). Since the area is located at a higher elevation, there are floods (run-offs) from the 

surrounding highlands that damaged crops, houses, animals, and humans (disaster risk 

management office, 2010) and also gully erosion occurred and affected 562 ha of land in the 

study area (Source: Banja worda rural land management and use office, 2022).  

Whereas at the national level in 2015 drought affected 10 million people (10%) its highest 

number in the last 50 years (Getachew Alemu, 2018), drought in 2021 affected 7,915,000 people 

(IHWE,2022) and global level with 700 million people now living in extreme poverty and 

hunger (Oasis Earth,2021).  

3.4.4. Response to Climate Change and/or Variability in BWKFES 

Government Response  

Government and humanitarian partners are advised to take measures for an appropriate and 

timely response to a disaster. To minimize the likely adverse impacts of natural disasters, 

appropriate mitigation and preparedness measures should be undertaken. These activities should 

include dissemination of early warning information to populations at risk, enhancing 

communication linkages between woreda officials with the early warning and preparedness 

office and its experts will continue to closely monitor the situation and regularly update the 

natural disaster report and facilitate the revision of the natural disaster Contingency Plan, as the 

need arises until mitigating it.  

Based on FDEMADRMFSSEWRD, 2010 data the study area was affected by different natural 

disasters like Frost, snow fail, flood, drought, and pests in 25 kebles. These and other additional 

reasons were responsible for the woreda integrated with the productive safety net program in 

2014.    
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The PSNP is a social protection program that the government instruments in drought-prone and 

food-insecure areas of Ethiopia. Because of the widespread food insecurity, the government has 

been carrying out the PSNP in the study area (Banja woreda early warning and preparedness 

office, 2021). 

Table 29: Government responded to PSNP beneficiary  

 

Cause to support 

 

Year 

Client  

Yearly payments M  F T 

Response  to under poverty people 

/PSNP/ beneficiary  

2022 7465 8085 15,550 16,788,290 

Banja woreda: early warning and preparedness office, 2021.   

In addition to this, the Banja woreda environment protection office has employed 2 permanent and 

20 temporary guard men.  

Table 30: Soil and Water conservation 

Year  2007 2008 2009 2010 2011 2012 2013 2014 Total 

U
n

it
 Ha 7539.6 6945.6 16261 75214.05 13545.32 16154.1 16550.28 16773.64 168983.59 

No 26 3449 5049 5295 30709 38783 32340 20391 136042 

K.m 7734.4 97.32 260.25 924.23 215.95 134042 357.69 548.83 144180.62 
         Source: Banja worda rural land management and use office, 2022. 

Table 6: Different types of Soil and Water conservation activitie(2014). 

S/N  

     Structure 

 

Value 

           Participants   

Remark  F T 

1 Different only physical soil and water 

conservation activities 

23,128.4 13689 11362 25921  

2 Different types of soil and water 

conservation re-construction 

11,161.4 13689 11362 25921  

3 Biological work/ plantation of tree/  17,970 13689 11362 25921  
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Source: Banja worda rural land management and use office, 2022. 

Government Response at National Level 

The Government of Ethiopia has made various policies, legislative and institutional measures. In 

2013, the Ministry of the Environmental protection authority was established. The policies that 

have been put in place before 2007 to direct sustainable forest development and management 

with wider implications for improved environmental management, and reducing the effects of 

climate change include the following: 

The Ethiopian Constitution (1995) provides the right to a clean and healthy 

environment as a fundamental right of citizens (articles 43 and 44). 

The Environmental Policy of Ethiopia (1997) is the overarching policy for managing 

the environment and natural resources. 

National Action Program for the equitable sharing of the costs and benefits, arising 

from them and contributing to the well-being and security of the nation. 

Climate change subjects will integrate in to a curriculum in the coming few years 

The above-mentioned point indicates the government of Ethiopia gives attention to making 

environmental protection policy, but weak implementation at the ground level. 

International Response 

Ethiopia intends to limit its net greenhouse gas (GHG) emissions in 2030 to 145 Mt CO2e or 

lower. This would constitute a 255 MtCO2e reduction from the projected 'business-as-usual' 

(BAU) emissions in 2030 or a 64% reduction from the BAU scenario in 2030. Ethiopia also 

intends to undertake adaptation initiatives to reduce the vulnerability of its population, 

environment, and economy to the Combat Desertification (NAP, 1998) the GoE ratified the UN 

Convention to Combat Desertification (UNCCD) in 1997 and subsequently undertook the 

formulation of a NAP. 

National Biodiversity Strategy and Action Plan (NBSAP, 2005) the GoE developed the 

NBSAP to ensure the conservation and sustainable use of biodiversity, and to provide  
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Adverse effects of climate change, based on its Climate Resilient Green Economy Strategy 

(CRGE). The CRGE is Ethiopia‘s strategy for addressing both climate change adaptation and 

mitigation objectives. The implementation of the CRGE would ensure a resilient economic 

development pathway while decreasing per capita emissions by 64% or more. The CRGE is also 

integrated into the Second Growth and Transformation Plan (the national development plan). In 

the long term, Ethiopia intends to achieve its vision of becoming carbon-neutral, with the mid-

term goal of attaining middle-income status. 

Ethiopia has had a turbulent few months: the COVID-19 pandemic crisis, the desert locust 

invasion, extreme weather events including floods and drought, as well as simmering tensions 

related to the national election along with escalating conflict. But even amidst this backdrop, the 

country has demonstrated its clear commitment to addressing the climate crisis by submitting not 

only its updated nationally determined contribution (NDC), but also by pursuing practical action 

through its Green Legacy initiative to plant 20 billion seedlings in four years. 

Ethiopia formally submitted an update to its enhanced NDC on July 23, 2021. This set of 

national climate change commitments and plans is the culmination of months of dedicated 

analysis and exploration of climate-compatible development in Ethiopia. 

Updated NDC: - Improves on a Legacy of Ambition for Climate Compatible Development 

 -  Enhances Ambition on Adaptation 

- Aligns Monitoring and Reporting with International and National Processes 

 - Increases Domestic Financing (Abiyot D. et al. 2021). 

3.4.5. Outlook for Climate Change and/or Variability of KFES 

2011 baseline scenario of MEFCC, 2015 has been estimated that climate change could reduce the 

country‘s GDP by up to 10% by 2045. 

If the rate of climate change and /or variability increases just like a trend line will continue 

without implementing the recommended points and other additional research over the next three-

decade. 

https://greenlegacy.et/green-legacy/home
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/Ethiopia%27s%20updated%20NDC%20JULY%202021%20Submission_.pdf
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Depending on the baseline data for 2022 the number of PSNP beneficiaries was raised by 

15.42%, whereas in the next 30 years it will be reached 30.84%. 

CO2 emission from livestock will be reached at 1.26775146 Mt CO2equ. 

CO2 emission from fertilizer will be reached at 39015.39 tones. 

N2O emission from fertilizer (N2O) will be reached at 12,105.18 tones.  

The scarcity of water will be increased 4.2 times the base lien 

Lose potential health benefits like increased water-borne disease (Typhoid, and Gardaí) and malnutrition. 

CO2 emission from forest loss will be reached at 10485.5 tones/ha. 

If the reforestation and afforestation activate continuously use BAU, forest cover increases by 25.75% 

LULCC (2022).  

The average temperature will be increased by 0.41°C in the future 30 years.  

3.4.6. Recommendation  

If the following problem reduction method should be implemented, the environmental change 

problems may be declined by 50% in the future 30 years. 

 Water mineral and energy office construct water source and improve underground water 

coverage from baseline data of 79% and will be reached 100% respectively. 

 Adaptation options should focus on reforestation, area closure and cultivating the short -growing 

crop and drought-resistance crops should be possible.  

 And also ensuring better management of soil and water conservation at the hillsides of Mount 

Katasa forest area to minimize flood.  

 To reduce the emission of methane and niters oxide from the atmosphere, it is better to reduce the 

number of animals and also increase their quality than quantity. 

 Katasa forest area will additionally intensify the use of solar energy. 

 Develop research on the new productivity technology on the crop and animals. 

 Improve the integration and coordination between policies across many sectors. 

 Government should be effectively implementing international agreements to reduce CO2 

emissions. 

 Society should be extensively implementing legal deforestation and reforestation activities. 
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