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1. Social and Economic Environment 

 1.1 Environment for Green Economy Development 
Human being highly interacting with the environment so, they full their basic need from the 

environment like food, shelter, fuel energy, clean air , water etc… generally natural resource. 

Human being disrupt their interaction with the environment through over exploitation of natural 

resource and produce un wanted waste substance to the environment so, this condition alter the 

environment on the contrary  environment also affect human lives. Human impact on the 

environment increased through expansion of industrialization (http://www.open.edu/). 

According to, Human Development Report 2016 Progress in human development has been 

impressive over the past 25 years. The Millennium Declaration and the Millennium 

Development Goals Global commitments at the turn of the century to end basic human 

deprivations within 15 years added to the momentum. Yet human development has been uneven, 

and human deprivations persist. Some groups, communities, societies and people have achieved 

only the basics of human development, and some not even that. And new development 

challenges have emerged, ranging from inequalities to climate change, from epidemics to 

desperate migration, from conflicts to violent extremism (2016). To solve the challenges of 

development needs use environmental friendly means improve sustainable use of environment 

resource especially development of green economy is very necessary to improving human 

wellbeing and social equity by reducing environmental risks and ecological scarcities.  

 

Figure 1TheThree Dimensions Of Sustainability 

Source: (G.Sonnemann 2015) 

http://www.open.edu/
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Nevertheless, the record of development at the global level is found to be unsatisfactory and 

criticized for two reasons. First, the benefits of development have been distributed unevenly, i.e. 

income inequalities remain persistent and sometimes increasing over time; and the global 

numbers of extremely poor and malnourished people have either remained high or in some areas 

have increased. Secondly, development-related endeavors have resulted in major negative 

impacts on the environment (such as depletion of biological resources and pollution) and on the 

existing social structures. Growing awareness on the failure of the traditional development 

thinking to satisfy the needs of the expanding global population, in turn, led to emergence of the 

idea of sustainable development. 

Sustainable development is development which 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 environment, economic and 

social 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. The kind of 

economy developed in this case is green economy that results in improved human-wellbeing and 

social equity wile significantly reducing environmental risks and ecological scarcities. 

According to Cloth (2012) categorized key words definitions according to the three dimensions 

of sustainable development as follow.  

Social green economy Human well‐being; social equity; socially inclusive; reduced inequalities; 

better quality of life; social development; equitable access; addressing needs of women and 

youth.  

Social green growth Well‐being, socially inclusive, access to basic commodities for the 

impoverished; meeting demands for food production, transport, construction, housing and 

energy, Economic green economy Growth in income and employment; public and private 

investments; resilient economy; economic growth; new economic activity. 
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Economic green growth Economic growth and development; technology and innovation; 

environmentally sustainable economic progress; more resilient; sustained economic growth; 

driver for economic growth; new growth engines; green technology; new job opportunities; 

qualitative growth rather than simply increasing GDP; job creation or GDP growth 

Environmental green economy Reducing environmental risks and ecological scarcities; low 

carbon; resource efficient; reduce carbon emissions and pollution; enhance energy and resource 

efficiency; prevent loss of biodiversity and ecosystem services; within ecological limits of the 

planet; environmental responsibility; finite carrying capacity. 

Environmental green growth Protection and maintenance of natural assets and environmental 

services; provision of resources and services; low carbon; using fewer resources and generating 

fewer emissions; resource efficient; cleaner; climatic and environmental sustainability; energy 

and resource efficient; minimizes pollution and environmental impacts; resilient to hazards; 

harmony between the economy and the environment; environmental protection; reduce GHG. 

Most of Africa countries their economy activity and their livelihood based on natural capital 

assets in order to raised their economy growth rates they over exploits the natural resource and 

degraded the environment, change the climate, increases desertification, and increase 

environmental risks and resource scarcities due to these most of African countries are face to 

persistent poverty(UNECA 2012).  

The Government of the Federal Democratic Republic of Ethiopia and the Regional State 

governments are striving to fulfill their responsibilities to their citizens. They strive to provide 

social services and security, ensure adequate functioning of infrastructure, provide a climate 

conductive employment and pay their debts. They are promoting development, and achieve their 

national aspirations using the resources available at their disposal. 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 5 years Growth and Transformation Plan (GTP) that aims at 

improving the livelihoods of its people is being implemented. The GTP, which aims at sustaining 
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the rapid and broad-based growth of the country, hinges on seven pillars and four of these (i.e. 

sustaining faster and equitable economic growth, maintaining agriculture as a major source of 

economic growth, creating favorable conditions for the industry to play key role in the economy, 

and enhancing expansion and quality of infrastructure development). Furthermore the 

environmental sector plan is one of the GTP of the country. 

The green economy, growth is mostly based on the reduction of carbon emissions and pollution 

and enhances energy and resource efficiency prevents the loss of biodiversity and ecosystem 

services. Ethiopia aims to be a middle‐income country by 2025 through developing a climate‐

resilient green economy. The country has developed Climate Resilient Green Economy (CRGE) 

strategy and mainstreamed it into the second Growth and Transformation Plan (GTPII) NAP-

ETH (2017). 

GTP-II argues that reaching its goals require significant investments to boost agricultural 

productivity, strengthen the industrial base and foster export-oriented growth NAP-ETH (2017). 

NAP-ETH aims to strengthen holistic integration of climate change adaptation in Ethiopia’s 

long-term development path way; its vision is to create climate change impact resilient 

development for Ethiopia and its people NAP-ETH (2017). 

One of the activities outlined within the environment sector plan of the GTP is the preparation of   

the State of the Environment Report of the country through undertaking fast assessment and 

study. To this end, the federal Democratic Republic of Ethiopia of Environment protection 

authority has conducted assessment on the Zukuala mountainous Forest ecosystem. The study 

was conducted through a team of multidisciplinary professionals in an integrated approach. 

1.2. Frame works/Approaches 

1.2.1. The Driver-pressure-state-impact-response framework 

The current study use DPSIR approaches. It is frame work is a variant of the Pressure – State – 

Response (PSR) framework originally developed by Rapport and Friend (1979) for Statistics 

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

forces and refer to fundamental processes in society, which drives 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 as Drivers). Human interventions may be directed towards causing a 

desired environmental change and may be subject to feed backs in terms of environmental 

change, or could be an intentional or un-intentional by-products of other human activities (i.e., 

pollution); 

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

which could be both naturally 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); 

• 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 is 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 in order 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 Environment 

The social environment, social context, socio cultural context, or milieu, refers to the immediate 

physical and social setting in which people live or in which something happens or develops. It 

includes the culture that the individual was educated or lives in, and the people and institutions 
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with whom they interact. The interaction may be in person or through communication media, 

even anonymous or one-way, and may not imply equality of social status. Therefore the social 

environment is a broader concept than that of social class or social circle 

(http://www.definitions.net/definition/social environment). 

Zukuala is mountainous forest, it is found in Liban Chukala Woreda East Showa Zone of Oromia 

regional state of Ethiopia; Liban Chukala Woreda sharing boundaries with with, lumeworeda 

from the east, Boora woreda from south, Ada’aworeda from north and “ Kersa and Kondaltit “  

woreda   from west. The surface area of the woreda is 64,422.4km2sharing 6.2 % of the total 

surface of the zone having 18 rural administrative kebeles (district) and two urban Kebele. 

Adulala is the main city of the Liban chukala Woreda it is 79km far from Addis-Abeba. 

Zukuala forest is found at 8° 33′ N 38°52′′Ecoordinates. The Altitude 2989 meters above sea 

level. It is one of tourist attract area  and inside the forest there is ancient  Zuqual Abo 

monastery, create lake with densely covered different endemic vegetation and  border with eight 

Kebeles such as  Adele Meacha, IlmoChukala,DololoJila,wanbarchukala, Warajarsa, OdaJida, 

AgamsaRogicha,  and Degla gala Jida.  

2.1.1. State and trend of social environment 

2.1.1.1. Population 

The distribution of Ethiopia’s population is influenced greatly by altitude, climate, and 

availability of good soil. These physical factors explain the high concentration of the population 

in the highlands. About 14 percent of the population lives in areas with an altitude of 2,400 

meters above sea level (m.a.s.l) or higher, in climates similar to the temperate zone outside the 

tropics. About 75 percent people live between 1,500 and 2,400 masl where temperature is 

moderate and the rest live below 1,500 masl where temperatures are high. The hot zone 

encompasses more than half of Ethiopia's territory but contains only 11 percent of the population 

(Aynalem, undated) Teller et al (2007).  Accordingly Liban Chukala Woreda has three agro-

ecological zone 8% Dega, 52% Woyina Dega and 40% Berha. 

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

Chukala Woreda has a total population of 76,754 of whom 39,754 are men and 36,597 women; 

2,930 or 3.84% of its population were urban dwellers with an area of 64,422.4square kilometers,  

http://www.definitions.net/definition/social%20environment
https://tools.wmflabs.org/geohack/geohack.php?pagename=Lake_Gummare&params=11_32_N_41_40_E_type:waterbody_region:ET
https://en.wikipedia.org/wiki/Geographic_coordinate_system
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According to Liban Chukala Wored population data the trend of population is increasing for 

instance in 2007 the no. of population was 76,754 while in 2021 the no.of population was 

become 108,200 within 14years the population number was increased by 31,851this shows there 

is high population increase in the areas and the population growth rate 2.9 percent, the 

population of the woreda is projected to be 132,168 in year 2028. 

 

 

Figure 2 Population Trend Liban Chukala Woreda 2009-2021. 

As the population increases, their economic interest, the demand on infrastructure, food security, 

energy source, health facilities and basic necessities as a whole is increased. This is also true for 

Zukuala forest resource become decline due to the population use forest for energy, for house 

construction and to farm land expansion. 

2.1.1.2. Education 

Education is brings about an inherent and permanent change in a person's thinking and capacity 

to do things and it is the most important factor that plays a leading role in human development 

and it is an instrument to attaining Ethiopia development goals through application of science, 

technology and innovations and that promotes a productive and informed citizenry and creates 

opportunities for the socially and economically under privileged section of the society. One of 

the primary goals of FDRE Ministry of Education is promoting primary education in every 

corner of the country, based on the motto "education for all". Accordingly in Liban Chukala 

Woreda enrolment of students from 2015 up to 2021 was increased in each class event though 
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there was fluctuation in each year for instance in 2015 enrolment of students from grade 1 up to 

8 was 17,584 while in 2021 was reached 18,518. 

 

  

Figure 3 Number of students in Liban Chukala Woreda 

From 2015 up to 2020grade 9 up to 12 was separately but starting from 2021 join together so the 

enrolment of female and male student from grade 9 up to 12 was reached 851 and 734 

respectively in 2021. 

The enrolment of 9 up to 10 grade female students in 2015,49% and male 51% and in 2020 

female 47% and male 53%. Based on the Liban Chukala Woreda education office data shows 

that the ratio of teacher per students 1:50 the ratio student per class is 50:1 and the ratio of book 

per student is 1:2 and coverage of education reached to 95% since from 1996 to 2021  
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School infrastructures 

 

Figure 4 Number of Schools in Liban Chukala Woreda 

School infrastructure is one of the basic needs to educate peoples. Based on Liban Chukala 

Woreda educational  office data  report,  from 2018-2019in the Woreda have 50 school from 

grade 1 up to 8, 3 school from grade 9 up to 10, 1 school  from grade 11 up 12  while in 2020 

and 2021 number of school from grade 1up to 8 up increased by one now was reaches 51. Before 

2021 number school for grade 11 up to 12 was one while after combination of grade 9 up to 12 

number of school become 4. 

2.1.1.3. Health 

The Health service sector is one of the key sectors of the economy and for human development. 

Adequate health service is one aspect of social service that communities aspire to get from the 

government.  To this end, the Government of Ethiopia is putting the maximum possible effort to 

set targets towards societal development such as GTP goals and targets, and other policies and 

strategies. This is exhibited by increasing number of health institutions being established in 

different regions and city administrations including the rural clinics.  
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Health Institution & Health Coverage 

The health institutions based on the information gathered in Liban Chukala Woreda health office 

in Liban Chukala Woreda have 4 health center and 15 health posts from 1997 up to 2021. There 

is no governmental hospital in the Woreda.  

Table 1 types of institution in the Liban Chukala Woreda 

Type of Institution  Year Ownership  

2019 Beds 2020 Beds 

Health center  4 8 4 11 Gov’t 

Clinic 8 0 10 2 Private 

Health post 15 0 15 0 Gov’t 

Rural  drug  vender 2 0 2 0 Private 

Drag shop 1 0 1 0 Private 

Malaria prevention center 0 0 0 0 Gov. 

Source LibanChukalaWoreda profile for 2019 and 2020 

Based on gathered information from Liban Chukala Woreda health office they were describe 

AFI,AUR, pneumonia, malaria, and diarrhea are top ten diseases for adults and  Pneumonia, 

AURI, Diarrhea, AFI, malaria and malnutrition are top ten disease for children  in the Woreda. 

The main health risks in the Woreda are flood, malaria and non-communicable disease like HM, 

DM and Cancer. In the Woreda there were 1385 people affected by respiratory infection.  

Table 2 Top ten disease in LibanChukala Woreda  

No Top ten disease in the 2019 Top ten disease in the  Year  2020 

1 Diarrhea d/se non bloody Diarrhea d/se non bloody 

2 Acute Febrile illness Acute Febrrile illness 

3 Pneumonia Pneumonia 

4 Malaria (confrired with P.F) Malaria (confrired with P.F) 

5 Acute upper Resparatory Infection Acute upper Resparatory Infection 

6 Diarrhea With Blood Diarrhea With Blood 

7 Typhoid fiver Typhoid fiver 

8 Diarrhea with dehydration Diarrhea with dehydration 

9 Trauma(injured fracture Trauma(injured fracture 

10 Malaria (confrired with species Malaria (confrired with species 

Source LibanChukalaWoreda profile for 2019 and 2020 
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Despite this there are growing challenges to the effective delivery of the health services. In the 

study area, as FGD describe during parturition when they refer from Woreda to hospital they 

have got great challenge like nobody did not give full information and they did not get respect  

from those experts. 

2.1.1.4. Road and Transport  

Road is an essential infrastructure for a given area for economic and social development. The 

level of development of transport Facilities and services including the road are determining 

factor for other development activities. Thus transport sector play a key role in the socio-

economic development of a woreda. Based on the data of Liban Chukala Woreda road and 

transport office in the Woreda has length 55km asphalt and 250km grlavel road and road net-

work very weak. As Kebeles and monastery FGD explained that due to poor road infrastructure 

in the study area it was very difficult to control forest fire easily and key informant also 

explained that there was a great problem of road infrastructure. Based on the data of Liban 

Chukala Woreda finance office the people access with road network is 45%. 

We can observe that due to poor road network system from Woreda  up to Zukuala forest 

ecosystem the area become not tourists attract area even though, Zukula forest ecosystem and the 

inside treasure are tourist potential area. Deterioration of road has been hindering the woreda’s 

development activates and even affects the day-to-day life of the community. 

2.1.1.5. Water Resource and Supply 

Based on the information of Liban Chukala Woreda water office, in the Woreda totally have 

260,000m3avaliable ground and surface water reserves and 73540m3 is used for household 

purpose. In some kebeles Awash River water is used for irrigation purpose. At liban Chukala 

woreda there was scarcity of water. During FGD the community were described that there was 

scarcity of drinking water especially at Adele Meacha,wanbarchukala and DololoJila Kebeles. At 

Adele Meacha they have got water after digging 100meter and they use hand pump water but it 

was difficult for pregnant woman sometimes causes abortion and also they travel 4-5 o’clock to 

fetch water and at the DololoJila Kebeles community they travel up to the Adulala city to fetch 

water.  
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Table 3the rank of the sources of drinking water in our woreda according to their importance  

S.N Year 2019               2020 

Rural  Urban  Rural  Urban  

1 Shall wall Deep Wall Shall wall Deep Wall 

2 River  - River  - 

3 Deep Wall - Deep Wall - 

4 Pond  - Pond  - 

5 Spring  - Spring  - 

Source:-Liban Chukala Woreda profile for 2019 and 2020 

Based on the information of Liban Chukala Woreda profile for 2019 and 2020 for 61,000 

number of population have got 64% of portable water. 

2.1.1.6. Communication Services  

Even though communication services in urban area has an old age, its expansion yet is poor in 

terms of the stage of development and service per capital. The communication infrastructure that 

have been rendering service are telecommunication; telephone, fax, and postal services.  

Based on the Liban Chukala Woreda finance office data around 76.5 % of the people were 

accessible to telephone service. Participant of monastery they were described that there was no 

communication services at the top of  Zukula mountain due to this during forest fire occurrence it 

was very difficult to call to ambulance and for concerned body to take early measurment to 

control forest fire. There is no postal service in the Woreda. 

2.1.1.7. Electricity  

Electricity is an essential infrastructure for a given area of economic and social development. 

Liban Chukala Woreda finance office data 20% of the community have accesses of electric 

services. The other residents used fuel wood, charcoal as the source of energy. 

2.1.2. Drivers and pressure of social environment 

Agricultural expansion, overpopulation, settlement and deforestation, were factors that 

contributed to the deterioration for Zukuala forest ecosystem. Therefor increasing of population 

growth is one of the main driver and pressure for social environment of Zukuala forest 

ecosystem. 
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➢  Basically due to a number of driver among them the following are the important ones,  

 Low educational background that lead the society to use natural resources like 

forest in unsustainable manner especially the people live inside Zukuala forest 

ecosystem they have not got access of education due to absence of school. 

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

care in the households, the provision of family planning services are still low. As a 

result, there will be much more delivery and an increase to the existing population 

especially the community live in the forest ecosystem they were not use family 

planning so the number of population was increased since during emperor H/ Selasi 

the number of the people were 30 but now they were reached to 862. 

 The most significant drivers of environmental degradation are land use and land 

cover changes, resulting from agricultural farm land and settlement expansion. 

Currently for settlement purpose houses were constructed and totally have 227 

houses were constructed in the Zukuala forest ecosystem. 

 Lack of infrastructure like road, communication services are the main factor for the 

degradation for Zukuala forest ecosystem.  

Increasing of population number that pressure on Zukuala forest ecosystem by making forest fire 

in order to charcoal production and increasing deforestation to expand farm land, sell firewood 

and settlement. Therefore deforestation is one of the pressures for social environment.  

2.1.3. Impacts due to social environment change 

Two hundred years ago, Malthus predicted that the power of population is indefinitely greater 

than the power of the earth to produce subsistence for man (Bilsborrow, 1991). In a latter period 

Ester Boserup (1981) forwarded contrasting views to the Malthusian theory and emphasized 

innovation and land use intensification as a response to population growth or resource scarcity. 

They focus on “population density” as a driving factor for innovation and the expansion of 

carrying capacity. In the Liban Chukala Woreda With current high population growth rate of 2.9 

percent,there is a very high demand over the available natural resources to satisfy the increasing 

demand by clearing or deforesting Zukuala forest ecosystem exacerbated the condition of 

environmental degradation. At Zukuala forest ecosystem population pressure cause over 

deforestation, forest fire, over cultivation, increased the demand of fuel wood and constructional 
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materials, which ultimately resulted in deteriorating endemic forest species and loss of wild life,  

soil nutrient depletion and deteriorating proximate environmental resources and increasing the 

exposer affected by climate change impact and, there by resulted in declined food security. This 

is also happened for the society living around Zukuala forest ecosystem; because of extreme 

deforestation and forest fire that causes climatic irregularity for instance in all Kebeles flood that 

come from the top of the mountain that affect community who live under the mountain this leads 

the society was vulnerable for climatic hazards. 

Due to deforestation and forest fire different habitat, fruits, animals and medicinal plant 

disappear, Due to this the society their life depend on forest ecosystem highly affected, disrupted 

and getting of ecosystem service is decreasing like fruits, medicinal plant, decrease water quality 

and quantity for instance in the past in Zukuala forest ecosystem there was 43 springs but now 

due to deforestation it has only 15 springs, decrease production and productivity, facilitate 

animal and crop pastes, etc.   

➢ As a result of scarcity of drinking water and impurely, women and children were more 

suffering than man. At Adele Meacha in order to use hand pump water difficult for 

pregnant woman sometimes causes abortion and also they travel 4-5 o’clock fetch water 

and at the DololoJilaKebeles community they travel up to the Adulala city to fetch water.  

➢ Lack of infrastructure that makes difficult for the society to their society development 

➢ Absence of hospital that causes the death of during parturition.  

➢ Climate variability change make for the society more vulnerable for drought and flood 

because of this the society become food insecure due to this the FGD participant 

explained that their poverty level was increased year to year. specially at Adele Meacha 

and Dololo Jila Kebeles 

➢ The surrounding Kebels society they were worried every year during summer season this 

causes psychologically the society was affected. 

➢ The society who lives on the surrounding Kebeles and on the top of the mountain they 

were scrambled the Zukuala forest ecosystem to expand farm land as a result Zukuala 

forest ecosystem highly degraded.  
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2.1.4. Responses to social Environment Change 

Population pressures have impact on the natural resource and degraded the environment. Even 

though there are many potential policy responses to the environmental implications of local 

population pressure but the policy was not well implemented in Liban Chukala Woreda such as, 

the population policy of Ethiopia aims at 

 (i) Closing the gap between high population growth and low economic productivity through 

planned reduction of population growth; 

  (iii) Improving the carrying capacity of the environment by taking appropriate environmental 

protection measures; and 

   (iv) 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 

me in accordance with national priorities as stated below 

       (i) Expansion of population information, education and communication; 

      (ii) Provision of expanded family planning services; 

      (iii) Strengthening of training in population;  

 Promotion of the status of women. 

Both government and non-government organizations are closely working together to lessen the 

implication of population pressure by expanding network of family planning and contraceptive 

service delivery, providing in-service training for health professionals and introduce gender 

specific career counseling, etc. while the community live at the top Zukuala forest ecosystem as 

FGD participant explained that they were not use family planning and contraceptive service b/c 

of lack of health service at the top and they were not well educated and also the have lack of 

awareness. The community who living the surrounding kebeles they were not done any work to 

maintain Zukuala forest ecosystem while at the top of the mountain the monastery they were 

protect the forest by putting guards even sometimes they catch person who makes charcoal and 

cutting trees from the ecosystem and take them   to Liban Chukala Woreda but the Wored did not 

take any measurement for those charcoal makers and forest reaper. As a all Oromiya Region, 
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east shewa Zone, Liban Chukala Woreda and Kebles not done any work to protect Zukuala forest 

ecosystem.  

2.1.5. Outlook for Socio Environment of Lake Gummare 

If everything continues as it is practiced as present, population growth rate within the study area 

is nearly increase in 2.9 will continue. In year 2020, the population number will increase by 

132,168. And also the demand of fuel energy and farm land and infrastructure expansion will 

increase, these will lead to increase  Zukuala forest  ecosystem degradation , and the carrying 

capacity of the environment also will decrease as well as the whole social and economic 

activities of the community will become endanger and soil erosion, land degradation, injured 

people and livestock natural and human induced caused would aggravate, leading to increase loss 

of soil fertility and highly affecting agricultural productivity . 

Obviously the interaction between human and environment continue. If the interaction is in 

unsustainable manner it will become difficult to continue the positive interaction. As we observe 

from the field the interaction of the human and environment in the Zukuala forest ecosystem is 

negative because the society uses natural resource in unsustainable manner and the surrounding 

community and the society live inside the forest increasing of their competition to change the 

forest ecosystem to agricultural land as a result the environment highly degraded. These 

conditions increase the vulnerability of the society of surrounding Kebels to climate related 

hazards like flood. In order to decrease the impact it needs gives public awareness to the society 

about sustainable use of natural resources, it needs increase alternative energy instead deforest 

trees, and increase access of clean water, infrastructure and hospital to use man power effectively 

and Closing the gap between high population growth and low economic productivity through 

planned reduction of population growth. FGD participants explained that unless the community 

live inside/ at the top of the Zukuala forest give alternative place instead to live  there  and unless 

the government, Oromiya regional state, North eash shewa Zone, Liban Chukala Worda 

administrative pay give attention or take measurement, for the coming three or five years  

Zukuala forest  will be change to agricultural land. 

. 
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2.2. Economic Environment 

2.2.1. State and trend of the economic Environment 

Economically, Ethiopia is one of the world’s fastest-growing countries and to reach middle-

income status before 2025 through building a green economy by boosting agricultural 

productivity and strengthening the industrial base. 

Agriculture and animal rearing is the most important determinant specially, agriculture play the 

leading role for the economy development of Zukuala forest ecosystem living community and 

for overall economy development of the Woreda. Based on the information Liban chukala 

woreda profile the livelihood of the rural population, which accounts for more than 96.20% of 

the woreda’s total population, depends on crop production with mixed of livestock rearing. The 

livelihood of the people is primarily depend on agriculture and secondly on the animal rearing. 

The major food crops that are abundantly produced in the woreda are cereals, pulses and oil 

seeds. In the past the community lives inside forest ecosystem mostly they produce Cabbage, 

Rosemary/Rosmarinus officinalis/, Tenaadam/Ruta chalpensis/, Gesho/Rhamnus prioides, 

Tosign/Thymus schimperi/ and in addition recently they start produce Barley and wheat. 

As FGD participant explained the economy of some community is based on Zukuala forest 

ecosystem they have got money by selling Charcoal, full wood, wood for house construction and 

furniture production.  

The income of the monastery is based on farming and hand craft. The farming activity is not on 

the Zukala mountainous forest while they have their own farming lands. 

Livestock sector is a source of livelihoods and income for the society, based on the Liban 

Chukala Woreda agriculture and natural resource office data indicated that in 2022 number of 

livestock population such as 163, 817 cattle, 31, 616 sheep, 39,226 goats, 2,702 Horse and 

donkey 27,130.  
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Figure 5 Number of Animals that found in Liban Chukala Woreda  from 2017- 2022 

As key informant and group discussion the main food crops utilized was Teaf. They mainly 

consume cereal based foods together with vegetables and livestock product. Teaf, Wheat, Barley 

Maize and Sorghum are the major Cereals crops grown in the area from. The major vegetable 

grown in the Worda by using irrigation are Onion, Tomato, Chill, Cabbage, Maize and Water 

melon are available in the area.  

Table 4 Irrigated and the amount of crops produced by type 2019 and 2020 

Sr. 

NO 

Vegetable Hectare 

(2019) 

Production 

(kun.) 

Hectare(2020) Production 

kun.(2010) 

1 Onion  4091 1,038,688 1833 540,832 

2 Tomatoes  2569 864,139 1074 327,594 

3 Chill  1933 325,649 808 226,288 

4 Cabbage  654 183,138 282 73,266 

5 Maize  591 29,550 791 39,501 

6 Habaabii /water 

melon  

480 96,000 201 21,105 

 Total  106,616 2,547,840 4206 1200656 

7 Participated farmer 7981 7981 2900 2900 

  

Source ;- Liban Chukala Woreda profile for 2019 and 2020 

In the Woreda most of agriculture activity is based on rainfall and some Kebeles uses Awashe 

River water for irrigation. Agriculture activities based on rainfall causes low production because 
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of climate change causes rainfall variability and irregularity of rain fall that affects agriculture 

activities. FGD participants of Degla gala Jida and wanbarchukala Kebeles explained Zukual 

Mountains forest that cause flash flood and destroy their farming land. 

Flash flood comes from Zukual mountains forest that damaged road. low access of telephone 

service in the worda, thus makes difficult to create market linkage and market information.  Lack 

of infrastructure that makes difficult to tourists to visit the area causes decrease the income get 

from tourists and low access of telephone service and lack of infrastructure that makes difficult 

protect Zukuala mountainous forest from forest fire.  Also they produce low standard quality of 

livestock population due to lack of awareness, lack of market competition and accessibility. Low 

quality of livestock rearing i.e. believing on quantity rather than quality, low access of medicine 

availability So, a farmer does not return as their potential producer from the livestock. 

2.2.2. Drivers and pressures of the economy 

The macro-economic objectives should be environmentally and socially sustainable. Obviously, 

the macro-economic objectives are: economic growth measured in terms of the percentage 

change in the Gross Domestic Product (GDP), employment, price stability, and equity. The very 

concept of studying population dynamics and economic environment is that its interlinked 

nature. In Liban Chukala Woreda agriculture contribute more for the Woreda economy 

development even though most of Kebeles use traditional method of farming and based on 

rainfall.  Kebles like Degla gala Jida and wanbarchukala use irrigation and they can produce 

better products when compare with Adele Meacha and DololoJila. There is a shortage of farm 

land, due to high increasing of population especially new generation of today have no farm land 

unless get by heritage as a result to get farm land the community changes Zukuala forest to farm 

land. As FGD participant explained the economy of some community is based on Zukuala forest 

ecosystem therefore around 40-50heactar of Zukuala forest burned and deforested to get income 

through Charcoal production, fuel wood and house construction and furniture production. 

High rates of population growth by 2.9 in the study area, unimproved technology use for 

agriculture production and poor livestock management, increasing economic dependency on the 

use of Zukuala forest ecosystem, lack of accessibility of infrastructure, the demand to satisfy the 

increasing new comers increases in over exploitation of the available natural resources and 
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impact of climate change are the main driver and pressure of economy development Liban 

Chukala Woreda society. 

2.2.3. Impacts due to the Economic Condition 

The nature of economic growth can be analyzed according to economic sectors. Three indicators 

of environmental pressure, namely sectorial composition, sectorial rate of growth and a change 

in sect oral production methods and techniques can be considered to understand the economic 

growth. The Climate-Resilient Green Economy (CRGE) help the country achieve its 

development goals while limiting 2030 GHG emissions to around today’s 150 Mt CO2e – 

around 250 Mt CO2e less than estimated under a conventional development path. The green 

economy plan is based on four pillars:  

1. Improving crop and livestock production practices for higher food security and farmer income 

while reducing emissions  

2. Protecting and re-establishing forests for their economic and ecosystem services, including as 

carbon stocks  

3. Expanding electricity generation from renewable sources of energy for domestic and regional 

markets  

4. Leapfrogging to modern and energy-efficient technologies in transport, indus-trial sectors, and 

buildings. 

While when we see the economy development of the Woreda is far from the green economy plan 

of the four pillars for instance to improving crop and livestock production practices that affect 

the environment by increasing GHG emissions and the society they were not Protecting and 

rehabilitating Zukuala forest ecosystem as a result their economic and ecosystem services, 

including carbon stocks losses time to time. 

The community use fuel wood and Charcoal as energy source because of Low expansion of 

electricity generation from renewable sources of energy for domestic and regional markets and 

lack of modern and energy-efficient technologies these affect Zukuala forest ecosystem. 
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Due to lack of accessibility of infrastructure like road, telephone service and electricity that 

makes difficult to increase market linkage and current market information with in in different 

Kebeles this affect the income of the society and decrease market competition and lack of 

electricity that influence on forest resources. 

Climate change impact also that affects the economy of the society flash flood come from the top 

of Zukuala forest ecosystem affect farm land, houses and roads, this makes the society become 

more vulnerable for climatic hazards. In Liban Chukala Woreda Forest coverage is become very 

low year to year, due to intensive destruction of forests for farm land, charcoal, for construction 

and firewood production. Livestock’s per capita production is very low and decreasing due to 

limited modern technique application and yield enhancing inputs. Therefore, the current 

livelihood practice is a challenging task to promote sustainable development by protecting the 

environment and as well as it will become difficult to increase the income of the society. 

2.2.4. Response Measures 

In the Liban Chukala Woreda to increase their economy development in sustainable manner   

they were not follow green economy. Increasing of population number and their economic 

development is not comparable. To Closing the gap between high population growth and low 

economic productivity through planned reduction of population growth are not implemented by 

the community who live in/at the top of Zukuala forest ecosystem. Only the monastery protect 

Zukula forest ecosystem even though there are many potential policy responses to the 

environmental implications of local population pressure even though they were not well 

implemented in Liban Chukala such as, the population policy of Ethiopia aims at 

i.  Closing the gap between high population growth and low economic productivity through 

Planned reduction of population growth; 

ii. improving the carrying capacity of the environment by taking appropriate environmental 

protection measures; and 

iii. Improving the social and economic status of vulnerable groups (women, children and 

elderly). 

To alleviate the problem both the government and society are working together to achieve 

sustainable natural resource conservation. 
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Apart from the above major responses by the Government of Ethiopia, a new plan has been 

coined and put into practice by different components of the government like Growth and 

Transformation Plan (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 at the level of those in middle-income countries.”  

The major objectives of GTP are to:- 

• Maintain at least an average real GDP growth rate of 11% and meet the Millennium 

development goals, 

• Expand and ensure the qualities of education and health services there by achieving the MDGs 

in the social sectors, 

• Establish favorable conditions for sustainable state building through the creation of stable 

democratic and developmental state. 

• Ensure growth sustainability by realizing all the above objectives within stable macro-

economic framework.  

➢ This broad social, economic, and political aspect of the GTP are managed on the 

following major pillars 

• Sustaining faster and equitable economic growth 

• Maintaining agriculture as a major source of economic growth 

• Creating favorable conditions for the industry to play key role in the economy 

• Enhancing expansion and quality of infrastructure development 

• Enhancing expansion and quality of social development 

• Building capacity and deepen good governance 
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• Promote women and youth empowerment and equitable benefit 

Ethiopian climate-resilient green economy strategy is also one of the responses. Ethiopia aims to 

achieve middle-income status by 2025 through developing a green economy and build green 

economy through decreasing, GHG emissions and unsustainable use of natural resources.  

2.2.5. Outlook for Economy 

The current policies, programs, strategies that are issued by the government are strong 

instruments for the management of natural resources however they need to be strengthened to 

cope with the changing situation such climate change and natural resources degradation and 

depletion. Implementations these policies and strategies should be ensured.  

Expansion of irrigated agriculture, Introduction of drought tolerant crops environmentally 

friendly resettlement action plan should be in place, Income diversification such as engaged in 

off-farm activities, livestock fattening and tourism. Change the cropping pattern to cope up with 

the rain fall pattern variability due to shifting of seasons. Integrated and diversified agriculture 

need to be practiced for instance growing both subsistence and perennial cash crops by using 

additional technology to increase production and productivity. To achieve middle-income status 

by 2025 the Liban Chukala Woreda must be done on the Zukuala mountainous forest by making 

area closer, by improving infrastructure, by increasing income generation from tourism, by 

irrigation expansion to all surrounding Kebelles of Zukuala forest society, improve agriculture 

practice by modern farm technology and not only increasing livestock number but also done on 

the quality of production in order to decreasing GHG emission emitted by livestock’s.  

If everything continues as business as usual, if the population in the study area continues by 2.9 

% in 2028 the population of Liban Chukala Woreda will be 132,168 And the subsistence mode 

of economic situation that based on  agriculture and animal husbandry they were practice un 

improved production system and use natural resource unsustainable manner this will lead the  

natural environment could not be able to provide the environment service and the economy 

development will become decrease and will increase the poverty rate of the society.  
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3. Physical Environment of Lake Hashenge 

3.1. State and Trends of Land 

Physical Environment of Zukuala forest 

Liben Chequala is one of the woredas in the East Shewa of Oromia Region. Liben Cheqwala is 

bordered on the south by the Bora Wereda, on the west by Sodo Dochi Wereda, on the north by 

Adoa Wereda, and on the east by Lume Wereda. The major town in Liben Chequala Wereda is 

Adulala. The town is 79 kms from Addis Abeba, the capital city of Ethiopia and 32 Km from 

Bishoftu town. 

The highest point in this woreda, as well as in the Zone, is Mount Zukuala. Mount Zukuala (also 

spelled Zukuala, Zikwala or Chuqqaala) is an extinct volcano. It rises from the plain 30 

kilometres (19 mi) south of Bishoftu. With a height of 2,989 metres (9,806 ft), Geographically  it  

is  located  between  38042'  -  38055'  E longitude and 8028'N to 8035' N latitude. Situated on 

the western edge of the Rift Valley, it forms an important land mark as it can be seen for miles 

around in this section of the Rift Valley. It covers an area of 9600ha. The Mount Zukuala 

Monastery forest is in central part of Mount Zukuala of the region. The forested area inside the 

crater is estimated to 197 ha. 
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Figure 6 Location Map of Zukuala Monastery Forest Ecosystem 

3.1.1. State and Trends of LULC Chang in Zukuala Forest Ecosystem 

Land use changes focusing on cultivation and settlements were the major human activities that 

influence the ecosystem services (Kindu et al., 2016; Tolessa et al., 2017a). In Ethiopia rural 

landscapes, LULC changes were a very common occurrence in which agriculture and settlements 

had been affecting ecosystem services. Furthermore, most studies in the country focused on 

LULC detection and its causes Ethiopia (Tsegaye et al., 2010; Meshesha et al., 2014).  

Sacred natural sites can be found across Africa and Asia; and have attracted attention from 

researchers across the natural and social sciences (Aerts et al., 2016, Reynolds et al., 2017a) In 

many cases, sacred groves or sacred forests are remaining fragments of survived forest habitats. 

These residual forest patches preserve indigenous species and old-growth forest trees with 

cultural and/or religious significance for local people (Anthwal et al., 2010, Rath et al., 2020). 

The EOTC has more than 35,000 Christian churches and monasteries in Ethiopia, some dating 

back to the 4th and 5th centuries, and most of them are within forest groves known as “church 
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forests” (Wassie, 2002, Gobena, 2018). Zukuala monastery was one of the ancient monasteries 

of EOTC. But, it was destroyed and looted, by Imam Ahmad Gragn in 1531; two churches were 

later built at the monastery, one dedicated to St Gebre Menfas built by Menelik II in 1880 and 

the other dedicated to Kidane Mihret built during the reign of Haile Selassie.[1] 

Recent research suggests the church forests have been threatened by many social changes, 

including the building of larger churches that take up a larger footprint within the forest, and the 

planting of cash crops such as Eucalyptus within or alongside church forest groves (Reynolds et 

al., 2017a,). But Cardelús et al. (2019) note that even small, heavily used sacred forest patches in 

Ethiopia can offer a wealth of benefits to surrounding communities in the form of fuel wood, 

food, fodder, and shade, alongside broader conservation benefits. 

There is no study on land use land cover change in the Mount Zukuala Monastery forest. LULC 

change is basic data on the extent and trend in the study area  that  would  help for  planning  and  

the adoption  of sustainable  land  management  practices. Therefore, the study preparation is to 

determine the rate, extent and distribution of various land use and cover changes and associated 

consequences which tacks place in the Mount Zukuala Monastery forest Ecosystem, from land 

sat images 2000 to 2020. 

The aim of this paper is to explore the dynamics and mechanisms of LULCC during the last 30 

years in Mount Zukuala Monastery forest, in the Oromia region in the central Ethiopia, where 

the LU/LC dynamics are the largest in the country 
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Figure 7 Period Satellite Data (2000, 2010 And 2020) of the Zukuala Monastery forest 

As indicated in the above maps the study was carried out using three time period satellite data 

(2000, 2010 and 2020) of the Zukuala Monastery forest. Using the supervised digital 

classification method (maximum likely hood classifier), the Zukuala Monastery forest LULC 

classes (32 km away from the Bishoftu town) have been identified. On running change analyze is 

among the seven LULC classes, it was observed that the various classes had different trends of 

change through the three decades as shown in Table 6. 

Table 5 Description of land use land cover in the study site.  

Land Cover Descriptions 

Forest  This class describes the areas with evergreen trees, and Shrubs, mainly 

growing naturally. 

Farm Land The land left without vegetation cover. This result from abandoned farmland, 

burned land due to forest degradation.  
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Shrubs land Refers to those areas covered with tree, shrub, bushes and some grasses 

Water Bodies  The area covered with water either along the river bed and ponds.  

Grazing lands This class of land cover defines grassland or tropical savannah as the main 

vegetation cover. 

Settlement This class describes the land covered with small villages in the study area. It 

includes residential comps and stores 

Bare land Refers to those land surface features devoid of any type of vegetation cover. 

Others   

 

The study area was defined to have seven major land use and land cover categories i.e. Farm 

Land, Forest, Shrubs, Grazing land, Water body, Bare land and Settlement. The land use land 

cover classification over twenty years (2000-2020) was shown in table 2 

Table 6 Land Use Land Covers Distribution for (2000, 2010 and 2020) in Zukuala 

Monastery forest. 

Land use land 

cover classes 

Year 2000 Year 2010 Year 2020 Rate of 

change 

b/n 

2000-

2010 

Rate of 

change 

b/n 

2000-

2020 

Ar (Ha ) % Ar (Ha) % Ar (Ha) % Ar (Ha) Ar (Ha) 

Forest Land 5,745.07 

 

26.87 3,745.97 17.53 

3,525.43 

16.49 -1999.1 -2219.64 

Farm Land 9735.65 45.55 10180.35 47. 63 
12,366.12 

57.85 444.7 2630.47 

Grazing land 2,426.65 11.35 3,782.87 17. 70 
1,935.11 

9.05 1356.22 -491.54 

Shrub Land 2,562.90 11.99 1,955.01 9.15 
1,432.81 

6.7 -607.89 -1130.09 

Water body 23.82 0.11 28.36 0.13 
36.76 

0.17 4.54 12.94 

Settlement  864.88 4.05 1511.45 7. 07 
1739.63 

8.13 646.57 874.75 

Bare land 15.89 0.07 107.85 0.50 
339.02 

1.59 91.96 323.13 

Total 21374.86 100% 21374.86 100% 21374.86 100%   

Source: Land classification of land sat images of 2000, 2010 and 2020 
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The land use land cover classes of 2000 have prepared from satellite image of land sat and 

involved seven main land use land cover categories: Forest land, Farm Land, Grazing land, 

Shrubs land, Water body, Settlement and Bare land. In the year 2000, about 26.87% was covered 

by forest land, 45.55% by Farm Land, 11.35% by Grazing land, 11.99 by Shrubs land, 0.11% by 

Water body and 0.07% by was covered Bare land. In this period Farm Land has high coverage 

and Bare land has less coverage.  

The land use land cover classes of 2010 have also seven main land use land cover categories: as 

already mentioned as in the period of 2000, in the year 2010, 17.53% was covered by forest land, 

47.63% by Farm Land, 17.70% by Grazing land, 9.15% shrubs lands, 0.13% by Water body, 

7.07% by Settlement and  0.50% covered by Bare land. 

The land use land cover classes of the year 2020 have seven main land use land cover categories: 

in this year Forest land was covered by (16.49%), by Farm Land (57.85%) and by Grazing land 

(9.05%), by shrubs land (6.7%), by Water body (0.17%), by Settlement area (8.13%) and Bare 

land(1.59). 

Overall, Forest and Grazing land were decreased by 38.7%, and 20.23 %, respectively over 

twenty years (2000 - 2020). However, Farm Land and Bare land were increased by 27.01 % and 

1.52, respectively “Between” 2000-2020 in the study site. The study shows that the Farm Land 

cover is the most dominant land cover in Zukuala Monastery forest that comprises about 

12366.12 (Ha) Farm Land. Over twenty year period, forest cover was significantly decreased in 

the study site.  

Forest cover was decreased by 34.8% “Between” 2000-2010. However, the rate of change in 

forest cover was lower in the later period. Consequently, forest was converted in to Farm Land 

and Settlement.  Between 2000 -2010, Settlement was dramatically increased by 12.08 %.  

The Land Use Land Cover Change (LULCC) Detection indicates that, nearly 59.68 % of forest 

and Shrub Land had already been lost. The rate of forest and Shrub Land removal has been at an 

alarming rate. On the average 2.01 % of forest and Shrub Land had already been lost each year. 
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3.1.2. Drivers and Pressures for Land Use Land Cover Change 

Drivers 

The long-term protection of sacred forests by traditional conservation mechanisms has received 

some international recognition. Sacred forests are mentioned in the Convention on Biodiversity 

(CBD, 1992), highlighted by the United Nations Educational, Scientific and Cultural 

Organization (UNESCO, 2005). But despite the relevance of sacred forests for global 

biodiversity conservation goals and local-level benefits, many sacred forest systems have 

continued to be overlooked by state agencies, conservation institutions, and broader civil society 

(Schaaf and Lee, 2006). As a result, many sacred sites still have no legal protection and face 

threats from agricultural expansion and other land-use changes associated with population 

growth and economic development (Aerts et al., 2016, Reynolds et al., 2017a, Rath et al., 2020). 

Church communities manage their forests largely autonomously, and management varies from 

strict protection to weak protection with poorly controlled harvesting of trees (Amare et al., 

2016). 

Many indigenous trees and shrubs destroyed completely over the last century are still found 

standing in the compounds of rural churches (Taye Bekele, 1998). The area of forest cover 

preserved by the Ethiopian Orthodox churches in some parts of the country has been declined. 

Zukuala Monastery forest is not exceptional in which the forest coverage of the country reduced 

to the level of patches. 

The situation became a serious problem when the Zonal administration practice settlement 

program which accompanied by the forceful movement of the mass people. There was also an 

incremental rate of the people inside Zukuala forest which reaches from 30 to 816. Eventually, 

the pressure on the forest resources increased due to a higher demand on fuel wood, charcoal 

production and construction purpose. 

So, demand for forest resource for household energy, population growth rate and demand on 

forest lands for other uses are the major derivers of the study area. 
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Pressure 

Pressures are often classified into basic forces of economic and social such as population growth, 

consumption (use of resources) or poverty which impacts on environment. The pressures on the 

environment are often considered from a policy perspective as the starting point for tackling 

environmental issues. 

Deforestation is the main pressure factor for Zukuala Monastery forest ecosystem LULCC. 

During the focused group discussions (FGDs) and key formant pointed out 

settlement/encroachment, have intensified the pressure to the LULC change, particularly 

affecting forest & shrub  resources negatively and increasing the area coverage of farmlands and 

settlement. Both communities & fuel wood/charcoal producers exert pressure by exploited the 

ecosystem illegally. Generally,  the  information  obtained  from  FGD participants and key 

informants, confirmed that the major reasons  for  the  continual  expansion  of  settlement  

between  2000  and  2020  in  the study area  are  rapid  population  growth which exacerbated by 

fuel wood collection and charcoal production for the economic activities  of  communities  in  

the  area.  Therefore, the pressures for this land use land cover change are farming and fuel wood 

consumption. 

3.1.3. Impacts for Land Use Land Cover Change 

 

Church forests constitute some of the only remaining Afromontane forests in Ethiopia (Wassie et 

al., 2007), and they have persisted despite decades of dramatic land-use change all over the 

country (Nyssen et al., 2009). 

Land use land/cover (LULC) is perhaps the most prominent form of environmental change 

phenomenon occurring at spatial and temporal scales in the study area.  In addition to carbon 

sequestration potential, consistent with FGDs and key formant pointed out that church forests 

provide shade and shelter from extreme temperatures and weather conditions. The land surface 

temperature is significantly lower within and near church forests than in the surrounding area. 

However, there is dramatic change in terms of climate. The change has seen in the form of 

increasing level of temperature, and changing nature of rain.  
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As a result of LU/LCC, environmental change, specially, flood was manifested in the study area. 

Flooding has a significant impact on the long- term productivity of farmers’ land as well. Much 

of the fertile topsoil is washed away and only hard-panned soil remains. In the year 2013, more 

than 6000hr of land damaged due to flood. Moreover, flood can causes social damage to the 

surrounding area. As was discussed with the communities the sediment load to Lake Zukuala is 

too large this could be affecting good ecological functioning and water quality and quantity. 

3.1.4. Response for Land Use Land Cover Change 

 

The Ethiopian Orthodox church is managing surrounding environment using its own religious 

reason. This is particularly true in the Zukuala Monastery Church.  

One of the Church committee from local people stated as: They consider at any time the 

practices of the church environmental management for its own consumption. As result, the forest 

around the Church is continuously protected.  

Despite the availability of national policies standards and laws related forestry, The Oromia 

region and the district governor had not taken any response to reverse the rapid land use land 

cove change dynamics of the Zukuala Monastery forest ecosystem. However, the east showa 

zone and the district governor conduct different studies to have deeper information on the 

problem of the Zukuala forest. 

The local people, agricultural expertise, governmental representatives of Wonber Chequalla 

kebele have little effort to apply best practice on forests and other natural resources conservation. 

They also cover 15ha of land forest. 

3.1.5. Outlook for Land Use Land Cover Change 

 

Zukuala Monastery forest ecosystem has been experiencing different LULC changes. The main 

finding of this study revealed that a fluctuated change of LULC types between 2000 and 2020 

due to some proximate and underlying drivers in the study area. During 20 years period 

settlement and cultivated land were increased respectively, with a corresponding decline in the 

area of forestland and shrub land. If the rate of LULC changes continues in the same rate in 

2030, farmland and settlement are expected to increase by 1.35 & 5.05 respectively.  On the 

other forest and shrub land are predicted to shrink by 1.93 & 2.2 respectively. If the rates of 

LULC changes continue in the same rate all forest ecosystem, converted into agriculture, 
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settlements. Not only these but also, indigenous plant species and medicinal plant species will be 

vanished.  Generally, the natural resource utilization never is sustainable. 

Recommendation 

Thus, based on the above finding, the following ideas are suggested: 

➢ There is a need to have clear boundary for the church and surrounding community to 

minimize further encroachment of its resources. 

➢ Giving repeated training for the surrounding community and its followers to protect the 

forest. 

➢ The government and other interested organ should work together with church in 

enforcing the legal protection of the forest.  

➢ The government should provide a financial support for the church and surrounding 

community. This will further insist them to actively engage in environmental 

management and center of experience sharing and as means of incentive. 

➢ Policy enforcement and laws related forestry has to be created also in the government 

side  

➢ Regional research center should be practiced by all stakeholders to improve forest 

coverage of the study area.  

3.2. State and Trend of Land Degradation in Zukuala Forest Ecosystem  
Land  degradation  includes  all  process  that  diminishes  the  capacity  of  land  resources  to  

perform  essential functions and  services  in ecosystems  (Hurni et  al.  2010) are caused by two 

interlocking complex systems:  the natural ecosystem and the human social system.  Interactions 

between the two systems determine the success or failure of resource management (Berry 2003). 

Land degradation is the common environmental problem in Ethiopia. It  is  one of the  major 

causes  of  low and declining  agricultural  productivity  and  continuing  food  insecurity  and  

rural  poverty.  In  addition,  land degradation directly affected the type of plant  grown on the 

area, reduced availability of potable water, lessened volumes  of  surface  water,  depletion  of  

aquifers  and  biodiversity  loss.  The  major  causes  are  rapid  population increase,  severe  soil  

loss,  deforestation,  low vegetative  cover  and  unbalanced  crop  and  livestock  production 
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Land degradation is a serious problem in the study area cutting across the whole region, with its 

associated consequences such as soil erosion and desertification, prominent in the lowland part 

of the region.  

The altitude of the study area ranges from1034 to 2989 m.a.s.l. It is characterized by dome shape 

of mountain. The central parts of study areas are dominated by flat topography/plain. On 

contrary, the mountain parts are dominated by steep slope, deep valleys and highly exposed to 

erosions. It is exposed to sheet, rill and gully erosion. This part potentially source of unexpected 

floods during rainy seasons. The steep slopes aggravated surfaces run-off down the hills which is 

potentially disastrous to the lower built up. The hill foot parts of study areas are dominated by 

flat topography/plain and gentle slope and highly exposed to rain and wind agents of erosions. 

 

Figure 8 Overview of different land use type 

Table 7 The Proportion of land use type owned by the communally from the total land  
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No The proportion of land owned by 

the community 

Value in ha Value in % 

1 Grazing land  1,298 2.66 

2 Water body 203 0.42 

3 Agricultural lands  47,138 96.91 

 Total  48,639 100 

 

3.2.1. Drivers for Land degradation of Zukuala Forest Ecosystem 

 

The driving force of Zukuala Forest ecosystem degradation was both human and natural process 

interference which is often reflected in changes to biodiversity that includes wildlife. Natural 

process is like climate, intense rainfall and topography of land. Anthropogenic effects come from 

population pressure. As the population increase, land degradation also aggravates. As we have 

discussed with FGD in adjacent kebeles about driver and pressure of this problem, they had 

stated that, the population is showing an increment every year. 

3.2.2. Pressures for Land degradation of Zukuala Forest Ecosystem 

 

Based on the population increment and charcoal production the natural resources pressure 

became savior to carry the population and it leads to the extraction of the land resources for 

Settlement for the growing population to accomplish the shelter demand; Raw materials for the 

new construction sites.   

During the time of focus group discussion with the government representatives and a group of 

people, the communities are produced charcoal and fire wood for sale, in the Bishoftu town. 

Therefore, the pressures for this land degradation are Deforestation.  

3.2.3. Impacts for Land degradation of Zukuala Forest Ecosystem 

Land degradation manifests itself in many different ways: vegetation becomes increasingly 

scarce, water courses dry up, thorny weeds predominate in once rich pastures, footpaths grow 

into gullies, and soils become thin and stony.  All  of these  manifestations  have  potentially 

severe  impacts  on  the environment,  for  land  users and  for people who rely for their living on 

the products from a healthy landscape (Berry 2003).  In addition, environmental decline due to 
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land degradation adversely affects the health, well-being and livelihood opportunities of the 

individuals (Vivian et al. 1994; Scherr and Yadav 1996; Fitsum et al. 1999). Estimates  vary 

considerably  but  direct  losses  of  productivity  from  land  degradation  in  Ethiopia  are  

minimally  3  percent  of agriculture GDP (Berry 2003). These situations showed in the study 

area by 11%. 

The impacts of land degradation include a reduction in crop productivity which is closely linked 

to poverty and food insecurity. As FGD participants explained that crop production decreased for 

instance in Adele Meacha Kebele Teff, Wheat and Maize in the past around 10kuntal, 20kuntal 

and 60kuntal produced respectively but currently they produce 4kuntal, 5kuntal and 6kuntal 

respectively and in DololoJila Kebele Teff and Wheat in the past around 16kuntal and 52kuntal 

produced respectively but currently they produce 8kuntal and 28kuntal respectively. The damage 

to soil, loss of habitat, water shortages, and has economic consequences.  

Associated to the land degradation, the proportion of land was highly affected by erosion in % i.e 

rill erosion 42, sheet erosion 70, gully erosion 11, stream bank 15, desertification 35, salinization 

20 and flooding 25. 

3.2.4. Response measures in improving the status of land degradation 

According  to  key  informants  and  FGDs,  the  soil conservation program or  which  is  called  

“Tefases"  has been taken to protect the land from degradation by the region and the local 

people, the number of people involved in the  soil conservation program were about 26,282. The 

numbers of male and female in percentage were 63.92 and 36.08 respectively. 

3.2.5. Outlook for Land degradation of Zukuala Forest Ecosystem 

Most cost estimates of land degradation do not distinguish between soil erosion, soil degradation 

and land degradation in their analyses. In many economic analyses, there is a tendency to 

attribute soil fertility decline only to soil erosion. In fact, soil erosion could be a major 

component of on-site costs, particularly on steeper slopes (Kerr and Pender, 2005). However, in 

many developing countries, especially in Africa, soil nutrient mining is also often identified as a 

very serious problem (Stoorvogel, et al. 1993; Bojö and Cassells, 1995). 

The methods to assess present land degradation depend on the type of land degradation: physical, 

chemical or biological. The approaches to land degradation range from simple qualitative 
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observations in the field to elaborate computer simulation modeling of complex processes. So, a 

simple qualitative observations approach to the assessment of land degradation was adopted. 

Most parts of the study areas are exposed to severe rill and gully erosions that have been created 

trenches of shallow and deep gullies that would influence loss of land and soil and in some cases 

sedimentation of excessive unwanted materials. If the rates of land degradation continue in the 

same rate the natural resource utilization never is sustainable.  

Recommendation 

If good soil conservation is done, Plants have better growth and establishment, and therefore, a 

good canopy is achieved, preventing raindrop impact, reducing surface water logging which 

leads to erosion and loss of topsoil, nutrients, and organic matter.  

So, as it is done before in same kebeles the soil and water conservation works, the administration 

should be continued rehabilitation project works especially in steep slope areas of the study area. 

Besides, it should also promote community based integrated water shade management through 

rehabilitation projects by collaborating with Oromia regional state. 

Soil and Water conservation practices are tools the farmer can use to prevent soil degradation 

and build organic matter. These practices include: Terracing, Check dam, Vegetation planted 

along a stream bank, Riparian buffers. 

Terracing and Check dam 

Traditional soil and water conservation measures existed in the study area. There are terraces. 

They need improvement. We can improve them by increasing their height so that they become 

Bench Terraces. If they are discontinuous, close the gaps between them. 

If there is no traditional terracing, measure the slope gradient on the cultivated land we want to 

treat. For slopes with gradients of less than 15%, we can suggest Conservation Tillage or Mulch 

for moisture conservation and apply Trash Line. Above the cultivated land, construct a Cutoff 

Drain to use for Water Harvesting or safely drain it to next river or gully. For slopes between 15 

and 50%, measure the average rework able soil depth first. Add Cutoff Drain above the 

cultivated land.  
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In gullies, construct a Check dam. On degraded cultivated land with shallow soil, apply Area 

Closure. Land with a slope gradient above 50% must be changed with the farmer’s agreement 

into forestland or grassland. Cut and Carry must be used here for grass management. Above 

gullies, make a Cutoff Drain and in gullies, use Gully Rehabilitation with a Check dam. On 

medium slopes, combine Area Closure with Trench for Tree Planting. On steep slopes, make a 

Hillside Terrace 

Vegetation planted along a stream bank 

Vegetation planted along a stream or riverbank helps hold the soil in place and prevents it from 

running off the fields and into the flood. When soil runs into waterways, it not only carries off 

nutritious topsoil but it also depletes the living organisms in that waterway. 

3.3. State and Tend of Forest Ecosystem for Zukuala Forest Ecosystem  

3.3.1. State and Trends of Deforestation and Forest Degradation on Zukuala 

Forest Ecosystem. 

 
First of all, it is good to look at the meaning of deforestation and forest degradation According to 

FAO deforestation is the conversion of forest to others land uses (regardless of whether or 

human induced) whereas forest degradation is the sum of all forest losses. 

Forests are one of the vegetation biome dominantly covered by trees of different species that 

inhabit several biotic lives (Mekonnen et al. 2018). Land spanning more than 0.5 ha with trees 

higher than 5 m and a canopy cover of more than 10% can be called a forest (FAO 2010). In the 

Ethiopian context, as Mekonnen et al. (2018) stated, “forest is an area with natural mosaics, 

dense agroforestry, acacia woodlands and shrub lands, state and private plantations of about a 

timad or more (timad is local land area measurement ≈ 0.25 ha)”. Hence, forest resources may 

be those which exist naturally or made by man through plantation (Danano et al. 2018). 

The world has a total forest area of 4.06 billion hectares (ha), which is 31 percent of the total 

land area. This area is equivalent to 0.52 ha per person1 – although forests are not distributed 

equally among the world’s peoples or geographically. The tropical domain has the largest 

proportion of the world’s forests (45 percent), followed by the boreal, temperate and subtropical 

https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR116
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR69
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR116
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR52
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domains. More than half (54 percent) of the world’s forests is in only five countries – the 

Russian Federation, Brazil, Canada, the United States of America and China (FRA, 2020). 

The world has lost 178 million ha of forest since 1990, which is an area about the size of Libya. 

The rate of net forest loss decreased substantially over the period 1990–2020 due to a reduction 

in deforestation in some countries, plus increases in forest area in others through afforestation 

and the natural expansion of forests. The rate of net forest loss declined from 7.8 million ha per 

year in the decade 1990–2000 to 5.2 million ha per year in 2000–2010 and 4.7 million ha per 

year in 2010–2020. The rate of decline of net forest loss slowed in the most recent decade due to 

a reduction in the rate of forest expansion (FRA, 2020). 

Africa had the largest annual rate of net forest loss in 2010–2020, at 3.9 million ha, followed by 

South America, at 2.6 million ha. The rate of net forest loss has increased in Africa in each of the 

three decades since 1990 (FRA, 2020). 

The amount of forest resource coverage in Ethiopia has been studied by different bodies like 

FAO, Ethiopian Forestry Action Program (EFAP), and Woody Biomass Inventory and Strategic 

Planning Project (WBISPP) .etc. 

Historical sources revealed that the Ethiopian highlands had a much greater forest and woodland 

cover (90% coverage) in the past while its lowland areas were covered with shrubs and bushes 

(Sewnet 2018). There has been continuous deforestation throughout the past 3000 years that 

enormously accelerated during the last century (Bishaw 2009). The country has experienced a 

much rapid decline in its forest cover and a serious deterioration of its land quality over the past 

decades (Gashaw et al. 2018). The allegedly thick forest cover had been destroyed on account of 

ever-growing demands for firewood, construction wood log, pasturelands, farm implements, and 

for crop production to accommodate the fast-growing population (Danano et al. 2018). In such 

instances, forest areas of the country have been reduced from 35–40% (66% when savanna 

woodlands are included) a century ago to an estimated 16% by the early 1950s, 3.6% in the early 

1980s, and only 2.7% by the year 1989 (Teketay 2001; Bishaw 2009). 

https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR3
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR44
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR74
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR52
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR163
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR44
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The distribution of forests and other vegetation covers in Ethiopia was further estimated based on 

the information from LANDSAT imagery analysis. According to Bishaw (2009), the 1991 

Ministry of Agriculture (MoA) report of the time revealed that 2.8% of the land surface was 

under forest. In Ethiopia, the highland forests are broadly classified into two, dry and moist 

montane forests. In Ethiopia, there exist inter-regional variations in the amount of forest resource 

coverage. According to the World Bank‐funded WBISPP, variation in the forest, woodlands, and 

shrub lands coverage depends on regional states’ size, climate, and history of human settlement 

in the areas (WBISPP 2004). Oromiya accounts the highest share which holds around 62.5% of 

the high forest coverage in the country. It also occupied high woodland coverage (34%) next to 

the Somali Regional State and the highest (29%) coverage in woodlands than any other Regional 

States in the country. On the other hand, Harari and Dire Dawa holds a very small amount of 

forest and other woody vegetation coverage as they have very small rural areas. The remaining 

natural forest-covered areas in Ethiopia are largely located at southern and south-western 

sections of the country. In these areas, the high forests have been identified and subsequent 

efforts are being made to conserve, protect, and manage them on basis of sustained yield. 

  

Figure 9partial view of Zukuala forest 

Our study was conducted in Zukuala Forest ecosystem and  is one of the largest forests in the 

East Shoa Zone of Oromia region and is home to some of the largest and most endangered 

species of trees, such as beech, koso, pine, olive, and so on. This place has a long history which 

https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR44
https://environmentalsystemsresearch.springeropen.com/articles/10.1186/s40068-020-00194-1#ref-CR182
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contains a monument to the Ethiopian Orthodox Tewahedo Church Abune G / Menfes Kidus 

Monastery and the Ethiopian people praying to their God. There are farmers in the top of the 

mountain who clear the forest and grow vegetables and fruits. In the lower parts of the mountain 

is bounded by 8 kebeles namely Agamsa Rogicha, Worjars, Wenber Chekula, Delelo Jilla, 

Adelemecha, Oddida and Helmo Chikula, in particular Agamsa Rogicha, Adelemocha and 

Helmo Chekula and is being cleared in all directions. The forest area is 2,899 m above sea level 

and covers an area of 13,755 hectares. 

 

Figure 10 Religious fathers and local elders during FGD 

As religious fathers told us, Zukula Monastery has more than 2,000 years old which contains 

more than 460 monks and 300 students in the monastery and a total of 760 people are living 

during Emperor Haile Selassie's region, his government hiring about 30 farmers at the base of 

the monastery, to protect it and there are now 221 households and 861 people. These settlers are 

clearing the forest and using it for charcoal, construction and farming and burn more than 40-50 

ha of forest per year. 
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Figure 11 land conversion by Illegal settlers 

As we have seen from the image above high steep land which was covered by dense natural forest is 

now converting in to agricultural land for crop production. Three main underlying causes of forest 

degradation, namely population growth, low agricultural productivity, and high dependence on fuel 

wood, charcoal production. Natural high forests and plantations are encroached upon and cleared for 

cultivation or grazing by local people. State and community forest interests collide with local grazing 

interests on hillside land, and grazing and fuel wood/charcoal interests confront each other in the 

woodlands and bush lands. 

  

Figure 12 population growth vs forest deforestation 

Forest degradation is one of the natural resource depeletion caused by population dyanmics. 

Human population trends determine the environmental impact of human activites. Rising 

population put increasing demands on natural resources like forest, water and land. 
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The effect of population dynamics on forest cover is often discussed in terms of its areal extent 

that is the maximum number of individual that a forest can sustain. The quality of the forest is 

constantly losing its status due to increase in population growth in most countries of the world 

(John, 1984). 

The Liben woreda where the forest ecosystem is located was established in 1972 with a 

population of only 40,000 and has now grown to 100,000 people by 40 years. The miss use of 

the forest plant affected the forest production of most of sloppy areas of the farm lands because 

the households were clearing sloppy areas to expand agricultural land instead of planting them 

Farming and wood cutting were the major source of livelihood but the size of population was 

greater than the forest available so that area coverage of the forest declined in which the rate of 

forest damage was greater than the rate of forest conservation in the study area. Even though 

most of respondents knew that the damage of the forest had negative impact on socio economic 

livelihood of the households, they were unable to implement forest conservation as needed 

because of underlying causes of deforestation and the culture of forest conservation practices 

were decreased over time. 

 

Figure 13 land use change for crop production  

As you see from the above graph, a dense forest covered the Zukuala forest ecosystem for 

decades ago but over time has gradually been replaced by cereal crops like wheat. Forest 
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encroachment and cleaning was a bigger problem in Zukuala interviewees in the area attributes 

this to the lack of attention and action on the dependence of women and youth on forest resource 

for charcoal and agriculture purpose. 

Table 8land use land cover change taken from land sat image 2000-2021. 

Number  Class Name 2000 2011 2021 

Area_Ha Area_Ha Area_Ha 

1 Waterbody  23.82 28.36 36.76 

2  DegradedD Land  15.89 170.85 339.02 

3 Grazing land  2,426.65 3,782.87 1,935.11 

4  Settlement  864.88 1511.45 1739.63 

5 Cropland  9735.65 10180.35 12366.12 

6 Forest  5,745.07 3,745.97 3,525.43 

7  Shrub Land  2,562.90 1,955.01 1,432.81 

 TOTAL   21374.86 21374.86 21374.86 

Figure 14  Land use change from 2000-2021 

 

As you see from the above graph, from (2000- 2021) about 38.6% of the forest land and 44.09% 

of Shrub land a total of 82.69% of land has converted in to other form of land for the last 21 
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years. This shows how much the local community is contributing to deforestation on the Zukuala 

forest ecosystem degradation. 

 

The past and current benefits of Zukuala forest to the local community 

Forests  have  multiple  functions  in  today’s  society,  and  the  principles  of  multiple  objectiv

es  management  of  different  forest  categories  is  expected  to  achieve  such  expectations.  

✓ Provides income for the unemployed youth by engaging in apiculture 

✓ Some community earn income by cutting down forest trees and selling charcoal 

✓ Some communities earn money by cutting and harvesting forest trees and selling houses and 

markets  

✓  The forest contributes significantly to climate change prevention  

✓ The presence of various medicinal plants in the forest 

✓ The monastery is very old and has many artifacts in it, which can attract various visitors  

✓ The community at the bottom of the mountain was able to survive the high floods due to the 

forest 

✓  Many patients were cured of the monastery Provides great benefits 

Figure 15dense forest and Tsebel historical place  
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As a result, the Zukuala forest ecosystem is providing services to the local community, but it is 

suffering greatly due to misuse and pressure. 

As the FGD confirmed that, the community at the top is clearing the forest down and the 

community at the bottom is clearing up. We used to hear the voice of a lion, but now it does not 

exist. The benefits of the forest include beekeeping, drought prevention, climate change 

mitigation, coal and construction, firewood, erosion prevention, etc. The people who set the 

forest on fire in 2011 were arrested and fined 6 years and punished 15,000 birr. In 2012, when 

the community was banned from cultivating the forest, the forest would be severely damaged by 

ripening. This is mainly due to the fact that the forest has a beneficial relationship with the 

kebele residents / settlers up to the woreda, zonal and regional authorities. For this purpose, the 

Legislative Office of Land Management and Utilization of the East Shoa Zone, as well as the 

study of the state of the culture and tourism forest in 2002/2003, prepared solutions and set up 

land for 80 hectares of land to evacuate As a result, they have not yet been able to get into 

performance. Along with this, the following major problems occurred 

➢ Due to the deforestation of the mountain, floodwaters flooded the village; as a result, 

productivity is reduced. 

➢  The slopes of the mountain are threatening to erode the swamp below; weeds have 

contributed to the lake. 

➢ Non equal participation of leaders at all levels 

➢   Non-participation or suggestion of illegally occupied forest land 

➢  Absentee  

➢ Stakeholders land acquisition of land for settlement in 2003  

➢ Another problem is that the local community is located at the top of the mountain. 

➢ The existence of individuals who are engaged in the sale of firewood 

➢ In Ilmo Chikala and Agamsa Rogicha, there are people who re-employ charcoal and use the 

forest land for farming 

➢ Another problem is the associations established to protect and conserve the forest, but they 

clearing the forest and turning it into agricultural land. 

So that, addressing  the  problems  of  deforestation  and  forest  degradation  will  enhance 

ecosystem services that have knock‐on effect on other sectors such as energy,  and  agriculture. 
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Forest resources in Ethiopia have experienced so much pressure due to increasing need for wood 

products and conversion to agriculture.  The  trend  in  Ethiopia  today  is  to  protect  the  remain

ing  natural  forests  for  their  various  social,  economic  and  environmental  values.    On  the  

other  hand,  there  is  increasing  demand  for  wood  and  wood  products. 

3.3.2. Driver and Pressures of Deforestation and Forest Degradation In Zukuala Forest 

Ecosystem  

A distinct is commonly made between proximate or direct /pressure/ and underlying or indirect 

/driver/ causes of deforestation and forest degradation. 

The direct causes are human activities or immediate action that directly impacts forest cover and 

loss of carbon. Therefore the major drivers of Zukuala forest ecosystem are: - Agricultural 

expansion, infrastructure extension and wood extraction and population growth whereas 

the major pressures are: - Livestock grazing, uncontrolled fire, fuel wood collection and 

charcoal production align species  

❖ Population growth 

The size and the growth of population determine the rate at which production and investment 

grow, if prevailing level of per capital income and consumption are to be maintained. Population 

size and growth directly influence economic activity of the area. 

According to 1999 E.C population and housing census population of liban was 76,351where as 

the total population of Liban woreda was estimated or project 104,550 and 104,974 in the year 

2011 and 2012 respectively. 

Figure 16 both urban and rural settlement expansions  
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As the population of an area increases over time, the basic necessities increase, so it has a direct 

impact on natural resources, such as forests. The 30 individuals who lived near the monastery 

today have reached more than 800 people. 

❖ wood extraction 

 

Figure 17 Wood collection for selling and charcoal production   

As can be seen in the pictures, the community in the kebeles around the Zukula forest can only 

get firewood and building houses through the forest. 

Due to the lack of communication with the stakeholders involved in the conservation of the 

forest, illegal settlers cut down the forest and use it for construction and other services. 
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❖ Agricultural expansion 

 

Figure 18 effect of agricultural expansion for forest deforestation 

In Ethiopia including the study area, Political instability, and weaknesses of successive strategic 

development policies and shortage of financial assistance in the country is the root cause of the 

problem. Furthermore, the fast increasing population with traditional farming practices and tools 

led the farmers to expand agricultural farmland. As can be seen in the picture above, the local 

farmer is cutting down and destroying the economically important forests and turning them into 

agricultural land for crop development. We have seen first-hand that this has put a huge strain on 

the ecosystem. 

According the Liben Chiquala woreda environmental authority office 2012, the main reason for 

the expansion of agricultural land is: Lawmakers say clearing the forest and using legal force is 

not illegal. Releasing 300,000 birr bail without due process of law, violation of the rule of law in 

2011 about 31 People are not being prosecuted for clearing the forest 

❖ Livestock distribution 

Livestock production is an asset of agricultural activity, which is not less significant to Liben 

chukale woreda than the other farms of agricultural activity including cultivation. The animal 

population has a long time exerted pressure on the Liben woreda well beyond their capacity to 
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sustain it, and the ecological degradation being witnessed today is inevitable outcome of this 

persistent imbalance. For the natural condition to sustain require time to generate them a 

conscious act of balancing the pressure with condition of life that Liben is capable of providing, 

and accelerating the rate of redressing are requested steps. In this regard the concentration level 

of animal compared with the capacity of the woreda is found to be high. Thus the wereda is 

mainly dominated with cattle population is that is accounted for 59.44%, sheep 9.95% 

goat19.16% and 1.22% is pack animal in the year of 2012. 

Table 9the number of livestock population in the year 2011 and 2012 E.C  

Type livestock Year 2011 Year 2012 

Number of cattle  179,800 190,315 

         “         Sheep 30,980 22,790 

         “        Goat  68,200 63,347 

         “        Mules  3,839 4,024 

         “        Horse  2,700 3,230 

          “        Asses  28,585 30,520 

               Total 401,304 296,726 

 Source LWFED, 2013 

This table shows how the number of animals in the woreda where the forest is located is 

increasing by a difference of two years and this is having a significant negative impact on the 

forest ecosystem. 

❖ Charcoal production 

 

Figure 19 Charcoal production (taken from the Liben woreda, 2012) 
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As result of charcoal production in 2011 through illegal means more than   2017 quintals of 

charcoal seized and removed in addition this public Minibus trucks carry 20-30 quintals of 

charcoal daily sells to the market. This is due to the fact that the woreda leadership did not pay 

attention to the conservation of the forest and the lack of an integrated task force to monitor the 

deforestation status and the resident community is discouraged and does not report to the 

government bodies. 

❖ uncontrolled fire 

 

Figure 20 forest fire  

The fires started at the end of January and raged for about three months. They were a synthesis 

of human interference and were exacerbated by a prolonged dry spell and severe drought. Due to 

the economic value of charcoal and the relative ease with which it can be produced, it is an 

extremely attractive source of income for poor community members in rural areas and to get 

farm land. Due to the failure to expose individuals who directly envolved in the process of staring forest  

fire, in 2009 about 631 ha, in 2011 more than 100 ha and in 2012 more than 731 hectares of forest land 

destroyed by fire and this has been replaced /changed to farm land (LWEAO, 2012). 
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❖ Align species 

 

Figure 21 Argemone ochroleuca and Lantana 

In Ethiopia, close to 35 invasive alien plant species are posing negative impacts on native 

biodiversity, agricultural lands, range lands, national parks, water ways, lakes, rivers, power 

dams, road sides, urban green spaces with great economy and social consequences. Lantana has 

usually been deliberately introduced into various localities in Ethiopia (particularly urban 

settings) as an ornamental shrub, and has been quickly spread by birds and animals that eat its 

fruits but cannot digest the woody seeds (Taye Tessema etal 2014). Invasive Species Invasive 

alien plant species are not native to Ethiopia and threaten its native plants and biodiversity. 

There are two major weed infestations on the land of individuals in the Zukula forest ecosystem 

namely Nechi lebash and latana kamara. It appears that the first weed is widespread on the Teff 

field and the second is widely used on grazing land. As a result, weeds have invaded pasture 

grasses and the land which covered by teff, contributing to their decline in productivity. 
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3.3.3. Impacts  

Forests of Ethiopia are highly affected by several natural and anthropogenic factors. Specifically, 

anthropogenic factors affect forests mostly through expansion of agricultural activity, settlement, 

deforestation, land fragmentation and invasive species introduction etc. To conserve the remnant 

forests and for further regeneration, forest management has been practiced through protecting 

forest areas from human and livestock interference. Forest provides livelihoods for millions of 

people worldwide, through provision of different products. However, their diversity and area 

coverage are highly declined through time. Deforestation, invasive species and land degradation 

are the main threats accelerated plant diversity loss. 

Increasing food demands through intensive competition on the available natural resources are 

the root causes of increasing greenhouse gas emissions, massive deforestation, losses of flora and 

fauna species, and land degradation (FAO, 2016). 

Loss of indigenous plant and animal species: - FGD participants explained that there were 

numerous plant and animal species in Zukuala forest ecosystem, currently those plants and 

animals species were distracted in alarmingly due to deforestation, through resettlement, 

population growth as well as unsecure land tenure. Zukuala natural high forests are encroached 

upon and cleared for cultivation or grazing by local people. 

Run off /removal of top soils by erosion: - as the wood land and forest land of the surrounding 

area is converting to agricultural land, harvested for firewood and construction material, lead to  

loss of forest and Woody biomass in the study area and the vegetation coverage of the Zukuala    

forest ecosystem. 

Negative impact on the environment as well as high run off and soil erosion. Due to 

Deforestation and degradation of forest and bushes in lower sides of the mountains, large dissect 

gulls were created in the farm lands. This overall results on deter ration of soil quality leading to 

low productivity of crop. 

Expansion of Invasive Alien Species-the rapid expansion of invasive alien species to the forest 

ecosystem was another prevailing impact as confirmed by FGD and key informants. 
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Lantana camara is the highly and widely invading alien species, can withstand any climatic 

shocks like drought and remain dominant on the area. It invades leading to extinction of 

indigenous species of bushes. 

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.  

Destruction of water sources: FGD and key informant participants explained that the area was a 

potential to the water source but due to forest degradation and deforestation, numbers of water 

sources were dried    On the FGD, participants were clarified that the amount of different water 

source like springs and rivers deteriorate. 

Extinction of medicinal plant: The participants of FGD explained that due to the degradation of 

forest ecosystem through agricultural purpose, the most beneficial medicinal plants are extinct 

like coso tree species. 

3.3.4. Response taken 

In fact, we went to confirm that the forest around Zukula Monastery is still preserved by the 

patriarchs. The East Shoa Zone also confirmed this in person. Second, the zonal environmental 

protection office has tried to study in collaboration with culture and tourism and has done 

nothing but identify the root causes of the problems. However, no action has been taken to 

protect the forest, especially in Libn Chekula Woreda and Oromia Region. In fact, 

conservationists have been able to confirm that the woreda administration is playing a key role in 

clearing the forest by encroaching on the mountain by farmers. 

Local communities have repeatedly stated that the site has been studied by different researchers 

and that no changes have been made so far. This is due to the fact that they have very little 

interest in the district, including the leadership, and we have difficulty finding complete 

information. 

On the other hand, the Fathers of the Monastery told us during the discussion that there is an 

annual fire that occurs in two ways. One is the process of charcoal extraction, and the other is the 

burning of forests to obtain farmland. When the forest burns, the area has no infrastructure and 

no water. Due to the lack of space, the local community could not be reached in time to 

extinguish the fire. 
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3.3.5. Outlook 

Land use land cover change that results in forest degradation and the associated loss of 

ecosystem or habitat function is driven by multiple interacting elements from the local to global 

scales over the coming decades.  

Based on (Land detection analysis (from 2000 up to, 2021), or with in the last 21 years the forest 

coverage decreased from 5747.07 ha to 3525.43 ha or it declined by 38.6% while the population 

number was increased from 90,962 to 129,500 increased by an average 2.9 % for the last 12 

years. 

Therefore, if everything continues business as usual, we dedicated that in the coming 30 years 

the total forest will have a probability to disappear.  

3.4. State and Trends of Biodiversity  

3.4.1. State and Trends of Biodiversity on Zukuala Forest Ecosystem 
The term biodiversity (from “biological diversity”) refers to the variety of life on Earth at all its 

levels, from genes to ecosystems, and can encompass the evolutionary, ecological, and cultural 

processes that sustain life (American Museum of Natural History). 

Biodiversity includes not only species we consider rare, threatened, or endangered but also every 

living thing—from humans to organisms we know little about, such as microbes, fungi, and 

invertebrates (American Museum of Natural History). 

At the centre for Biodiversity and Conservation, we include humans and human cultural diversity 

as a part of biodiversity. Use the term “bio cultural” to describe the dynamic, continually 

evolving and interconnected nature of people and place, and the notion that social and biological 

dimensions are interrelated. This concept recognizes that human use, knowledge, and beliefs 

influence, and in turn are influenced, by the ecological systems of which human communities are 

a part. This relationship makes all of biodiversity, including the species, land and seascapes, and 

the cultural links to the places where we live—be right where we are or in distant lands—

important to our wellbeing as they all play a role in maintaining a diverse and healthy planet 

(American Museum of Natural History). 
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Kinds of Biodiversity Resources across the world  

A common way to measure biodiversity is to count the total number of species living within a 

particular area. Tropical regions, areas that are warm year-round, have the most biodiversity. 

Temperate regions, which have warm summers and cold winters, have less biodiversity. Regions 

with cold or dry conditions, such as mountaintops and deserts, have even less.  

Generally, the closer a region is to the Equator, the greater the biodiversity. At least 40,000 

different plant species live in the Amazon rain forest of South America, one of the most 

biologically diverse regions on the planet. Only about 2,800 live in Canada’s Quebec province 

(global biodiversity, 2011) 

The warm waters of the western Pacific and Indian Oceans tend to be the most diverse marine 

environments (global biodiversity, 2011). 

Some places in the world have a large number of endemic species—species that exist only in that 

place. The Cape Floristic Region in South Africa is home to about 6,200 plant species found 

nowhere else in the world. Areas with high numbers of endemic species are called biodiversity 

hotspots. Scientists and communities are making a special effort to preserve biodiversity in these 

regions. 

Biodiversity can also refer to the variety of ecosystems—communities of living things and their 

environments. Ecosystems include deserts, grasslands, and rain forests. The continent of Africa 

is home to tropical rain forests, alpine mountains, and dry deserts. It enjoys a high level of 

biodiversity. Antarctica, covered almost entirely by an ice sheet, has low biodiversity. 

Another way to measure biodiversity is genetic diversity. Genes are the basic units of biological 

information passed on when living things reproduce. Some species have as many as 400,000 

genes. (Human beings have about 25,000 genes, while rice has more than 56,000.) Some of these 

genes are the same for all individuals within a species—they’re what make a daisy a daisy and a 

dog a dog. But some genes within a species are different. This genetic variation is why some 

dogs are poodles and some are pit bulls. It’s why some people have brown eyes and some people 

have blue eyes (Global biodiversity, 2011). 
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Greater genetic diversity in species can make plants and animals more resistant to diseases. 

Genetic diversity also allows species to better adapt to a changing environment. 

Biodiversity resources in Africa 

Africa is very rich in biodiversity both in terms of ecosystems and species. However, biodiversity 

conservation in Africa is facing different threats. Poverty, pollution, disease, and policy failures are some 

of the major concerns. Many efforts have been undertaken both by international communities as well as 

by African countries to conserve biodiversity on the continent. (Conservation of biodiversity in Africa, 

2003) 

Table 10shows the number of endangered species in Africa and its sub regions  

No Category Quantity of species  remark 

1 Plants 195  

2 Amphibians 3  

3 Reptiles 12  

4 Birds 57  

5 Mammals 108  

 Total 375  

Source (Compendium 2002) 

Biodiversity resources in Ethiopia  

Ethiopia is located in east Africa rich in faunal, floral and microbial diversity. Ethiopia is one of 

the world's rich biodiversity countries and it deserves attention regionally and globally. It has a 

diverse set of ecosystems ranging from humid forest and extensive wetlands to the desert of the 

Afar depression. This is due to the variation in climate, topography and vegetation. As indicated 

by Edwards (1991), Ethiopia is one of the twelve known ancient countries for crop plant 

diversities in the world and has valuable reserves of crop genetic diversity, of which 11 

cultivated crops have their center of diversity in the country.  

The extensive and unique conditions in the highlands of the country have contributed to the 

presence of a large number of endemic species. The flora of Ethiopia is very diverse with an 

estimated number between 6,500 and 7,000 species of higher plants, of which about 15 per cent 
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are endemic. It has been said that Ethiopia is the fifth largest floral country in tropical Africa. 

The country is also rich in its faunistic diversity. The larger mammals are mainly concentrated in 

the south and southwest border and adjacent areas of the country. Mountain massifs in the North 

are also home to many endemic species of mammals, particularly the Walia Ibex, Semien Fox 

and Chelada Baboon…….. About 277 species of mammals, 861 species of birds, 201 reptile 

species (over 87 snakes, 101 lizards and 13 species of tortoises and turtles), 145 species of 

freshwater fish, of which over 87 species are from Baro River and 16 from Lake Abaya, 324 

butterflies and 63 species of amphibians are known from Ethiopia. A total of 31 species of 

endemic mammals are found in Ethiopia. Among these five are larger mammals (Fisher and 

Turne 2008). 

Biodiversity resources in Oromia region 

It is known that Ethiopia is a rich country in its wildlife resources including many endemics in 

national and international worth for conservation. More than 75% of mammals and bird species 

of the country are found in Oromia Region (BIODR, 2010). 

Table 11 biodiversity resources 

Category  At Country level  Oromia accounts for  

Mammals 277 235 

Birds  862 713 

Total 1139 948 

 Source BIODR Oromia region, 2010  

As the monastery is very historical and longevity Zukuala forest ecosystem a large number of 

flora and fauna are found in it 

✓ Flora Biodiversity In Zukuala Forest Ecosystem 

Write something about the spp. The state and trends of the ecosystem    

The floral resources of Zukuala forest ecosystem is plant species listed in the following table by 

their Local name and Scientific name. 



59 
 

Table 12 Identified plant species of Zukuala forest ecosystem.   

No Local name English name Scientific name 

1 Koso  Hagenia abyssinica 

2 Woyra African wild Olive Olea africana 

3 Arezelibanos Australian beefwood Casuarina cunminghamiana 

4 Yeferenj Tside Mexican cypress Cupressus lusitanica 

5 Yehabesha Tside African pencil cedar Juniperus procera 

6 Asita Giant beatb Erica arborea 

7 Zigiba Podo east african Podocarpus falcatus 

8 Yetemenja Enchet Jacaranda Jacaranda mimosifolia 

9 Kitekita Hop bush Caesalpinia decapetala 

10 Agam Kigelia african Cariss spinrum 

11 Birbira  Milletfia ferruginea 

12 Dedebo  Euclearacemosa 

13 Decurrens Girar  Acacia Decurrens 

14 Wanza Large leaved cordia Cordia africana 

15 Bisana Bread leaf coton Croton macrostachyus 

16 Girawa Bitter leaf Vernonia amygdaliana 

17 Quliqual   

18 Atat Antiaris toxicaria Maytenus arbutifolia 

19 Gumero Harangama Carissa spiharum 

20 Gulo Confetti tree Maytenus Senegalensis 

21 Kega Abyssiniaian rose Rosa abyssinica 

22 Girvila Silky oak Gervillan robusta 

23 Kentefa  Entada abyssinica 

24 Koshim  Dovyalis abyssinica 

25 Girar Acacia Acacia Senegal 

26 Warika Ficus Vasta Moraceae  

27 Tunjit  Otostegia integrifolia 

28 Yefernij Girar  Acacia Albida 

29 Kinchib Finger eupborbia Euphorbia tirucalli 

30 Wulkifa  Dombeya torrida 

             

 Source FGD and observation, 2021  
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✓ Faunal Biodiversity of Zukuala Forest 

Zukuala 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 

and birds. 

Mammal species: -The identified mammal species in the Zukuala forest ecosystem are listed in 

table by their Local name and scientific name. 

Table 13 Identified mammal species in Zukuala forest ecosystem. 

No Local name English Name Scientific name Remark 

1 Jib   Hyena Hyaenidae carnivora  

2 Neber  Leopard Pantheratigris Now lost 

3 Tota  Ape Hylobates lar   

4 Asama  Pig Sus scrofa  Newly introduced 

5 Dikula  Bushbuck Tragelaphus scriptus  

6 Zinjero  Baboon Papio hamadryas  

7 Midaqo  Duiker Cephalophus harveyi  

8 Tenchele  Hare Abyssinian Brachylagus idahoensis  

9 Kerkero  Warthog Phacochoerus aethiopicus  

10 Kebero Jackal Canis aureus  

11 Jart porcupine Hystrixcristata  

Source:- FGD. 

The above different mammal species are living in Zukual forest ecosystem in the past and also 

now. However, nowadays many species like Lion displaced from the area, due to their habitat 

destruction and disturbance.  

Bird species: - As part of wildlife resource, besides assessing the abundance and diversity of 

larger mammalian species, making an attempt to identify and record wild animal species 

including bird species of the relevant areas within the territory of the forest ecosystem is equally 

important. 
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Importance of Biodiversity 

All species are interconnected. They depend on one another. Forests provide homes for animals. 

Animals eat plants. The plants need healthy soil to grow. Fungi help decompose organisms to 

fertilize the soil. Bees and other insects carry pollen from one plant to another, which enables the 

plants to reproduce. With less biodiversity, these connections weaken and sometimes break, 

harming all the species in the ecosystem.  

Ecosystems with a lot of biodiversity are generally stronger and more resistant to disaster than 

those with fewer species. For instance, some diseases kill only one kind of tree. 

Biodiversity is important to people in many ways. Plants, for instance, help humans by giving off 

oxygen. They also provide food, shade, construction material, medicines, and fiber for clothing 

and paper. The root system of plants helps prevent flooding. Plants, fungi, and animals such as 

worms keep soil fertile and water clean. As biodiversity decreases, these systems break down.  

Hundreds of industries rely on plant biodiversity. Agriculture, construction, medical and 

pharmaceutical, fashion, tourism, and hospitality all depend on plants for their success. When the 

biodiversity of an ecosystem is interrupted or destroyed, the economic impact on the local 

community could be enormous. 

Generally the biodiversity has a lot of benefits such as biological, ecological, educational, 

and scientific and heritage. As the FGD told us, from Zukuala forest ecosystem, the 

community obtained traditional medicine by curing from their sickness like using the koso 

tree and others.  

Generally in the past hundreds of years, biodiversity around the world has decreased 

dramatically. Due to human activity, the natural process has changed. A major reason for the 

loss of biodiversity is the natural habitats are being destroyed. This is also the fact that 

Zukuala forest ecosystem its forest land is cleared to plant crops or building houses . The 

living community are cutting trees for charcoal and fire wood. 
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3.4.2. Drivers and Pressures of Biodiversity Degradation on Zukuala Forest Ecosystem 

Globally, biodiversity is being lost and increasingly threatened through a range of anthropogenic 

actions (Dobson 2007). The most important notable drivers behind the current loss of 

biodiversity are habitat modification, overexploitation, climate change, invasive alien species, 

and chains of extinction (Powrie 2011). As mentioned in the IPCC (2013) report, global warming 

and precipitation is expected to increase, the changing climate is predicted to be one of the worst 

drivers for the loss of all level of biodiversity over the next 50–100 years, and further 

exaggerated the effects of earlier threats on biodiversity loss. 

Biodiversity has declined at an alarming rate in recent years, largely as a result of human 

activity. The major drivers and pressures of Zukuala forest ecosystem are:- 

❖ Climate change 

Climate change impacts biodiversity at various levels: species distribution, population dynamics, 

community structure and the functioning of the ecosystem. In Ethiopia, the unique environments 

that support endangered and endemic species are more vulnerable to the impacts of climate 

change. For instance, studies showed that the reduction in the range of the rare and Africa’s most 

endangered Ethiopian wolf is likely to have an increased risk in local extinction as a result of 

climate change.the same thing in Zukuala forest ecosystem  

❖ Destruction of habitats 

Soil pollution and changes in its uses due to activities such as deforestation have a negative 

impact on ecosystems and the species that make them up.  

 

Figure 22 Deforestation and forest Degradation  

Source photo taken from Chikuala woreda, 2020 

https://www.iberdrola.com/sustainability/against-climate-change
https://www.iberdrola.com/environment/soil-pollution-causes-effects-solutions
https://www.iberdrola.com/environment/importance-of-forests
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Figure 23 Forest fire 

Source photo taken from Chikuala woreda, 2020 

 Figure 2, in Zukuala forest ecosystem, a large part of the forest was burnt down by illegal 

settlers. The main reason is for coal production and agricultural land use. Due to the burning of 

the forest, the biodiversity of the forest was destroyed many wildlife has also migrated to other 

areas. Fire is a major cause of biodiversity loss in the area. As global warming increases, these 

fires are likely to get more intense and extensive and may result in significant ecosystem changes 

that would affect biodiversity through species loss or changes in species composition. 

❖ Invasive alien species 

Invasive alien species are the second biggest cause of loss of biodiversity in the world, according 

to the United Nations Development Programme (UNDP). They act as predators, compete for 

food, hybridise with native species, introduce parasites and diseases, etc. 

https://www.iberdrola.com/environment/invasive-species
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Figure 24 Invasive alien species 

Source field survey, 2022   

❖ Overexploitation of the natural environment 

The overexploitation of natural resources, that is, their consumption at a speed greater than that 

of their natural regeneration, has an obvious impact on the   flora and fauna. 

 

 

Figure 25 Overexploitation 

Source field survey, 2022 

Through deforestation is caused by the expansion of agricultural activities, by small-scale 

farmers. With increasing population successive initiatives to enlarge arable land have been 

undertaken, and more natural resources have been exploited, often at the expense of the natural 

environment especially the forest ecosystem 

https://www.iberdrola.com/environment/overexploitation-of-natural-resources
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3.4.3. Impact of biodiversity on the livelihood of the local people 

Biodiversity loss has many consequences, not only for the environment, but also for human 

beings at the economic and health level. 

Global Biodiversity Outlook Report published in September 2020 by the Intergovernmental 

Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). The document not 

only warns of the alarming degradation of nature, but points to it as a variable that increases the 

risk of future pandemics. 

✓ Biodiversity loss or disappearance of biological diversity, understood as the variety 

of living things that inhabit the planet, its different levels of biological organization and their 

respective genetic variability, as well as the natural patterns present in ecosystems. In mid-

2019, the United Nations (UN), in collaboration with IPBES, presented an 

ambitious report  on biodiversity warning that out of a total of eight million, one million 

species are in danger of extinction. 

✓ A major reason for the loss of biodiversity is that natural habitats are being destroyed. The 

fields, forests, and wetlands where wild plants and animals live are disappearing. Land is 

cleared to plant crops or builds houses. Forests are cut for lumber and firewood. 

 

✓ Displaced or migration of animal species 

The alteration and destruction of habitats puts many of species in danger of extinction. 

✓ Threat to human beings 

Biodiversity loss endangers human well-being by affecting soil and water, which are 

fundamental to food production. 

✓ Increase in CO2 emissions 

The capacity of forests and oceans to absorb CO2 decreases if their ecosystems are adversely 

affected. Direct effects include those arising from increased temperature and increased CO2 

levels associated with global climate change (Dawson et al. 2011). Climate is an integral part of 

ecosystem functioning and human health is impacted directly and indirectly by results of climatic 

conditions upon terrestrial and marine ecosystems. Climate change poses unknown fear and 

challenge to biodiversity conservation in the 21st century. There is urgent need of mapping of biodiversity 

in various environments, inventory, monitoring of biodiversity, and global data sharing. 

✓ Overexploitation of the natural environment 

https://www.iberdrola.com/sustainability/biology-kingdoms-living-things-classification
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf
https://www.iberdrola.com/environment/climate-change-endangered-species
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The overexploitation of natural resources, that is, their consumption at a speed greater than that 

of their natural regeneration, has an obvious impact on the planet's flora and fauna. 

3.4.4. Response At International Level 

The Aichi Targets, part of the Strategic Plan for Biological Diversity (2011-2020) established by 

the United Nations Environment Program (UNEP), were due to be met by the year 2020.  This 

road map set 20 targets to slow down the destruction of the planet's biodiversity. 

RESPONSE AT NATIONAL LEVEL 

➢ Putting the laws in place 

The Convention on Biological Diversity (CBD, 1992), and the Nagoya Protocol (NP) 

on Access and Benefit Sharing (ABS, 2010, 2014) paved the way for Ethiopia’s active 

involvement and action in the international and national movement on biodiversity.  

The country is a party to both international treaties, and has put in place institutional and 

legal frameworks, among others, to facilitate access and ensure fair and equitable benefit 

sharing of genetic resources and traditional knowledge. 

➢ Achieving the SDGs 

The importance of the ABS mechanism is not only embodied in the convention and protocol 

but also in the realization of the Sustainable Development Goals (SDGs), including target 6 

of SDG 15: “Ensure fair and equitable sharing of the benefits arising from the utilization of 

Genetic Resources and promote appropriate access to such resources”.  

To conserve and use its biodiversity resources sustainably  , therefore, a means for Ethiopia 

to achieve most of its SDGs, and that is why biodiversity and ABS is one of the strategic 

areas of UNDP and GEF support for the horn of Africa country.  

At Region, woreda and kebele level 

The response taken to reverse the loss of biodiversity resources in Zukuala forest ecosystem 

was not sufficient and did not control the loss of biodiversity resources, the nearby 

communities especially the residents in the mountains freely use the forest land for 

agricultural land by deforestation the dense forest ecosystem. The woreda administration and 

https://www.iberdrola.com/environment/overexploitation-of-natural-resources
https://www.cbd.int/abs/
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other government officials have a direct relation to these illegal activities to the farmers 

(FGD) .This reason is also create the vast distraction of the plant and animal species rather 

than conserving and protecting this forest ecosystem. A great attention is required, to protect 

biodiversity loss, better promotion with practical conservation practices, holistic based 

management approaches and conservation and integration should be implemented throughout the 

whole resource in Zukuala forest ecosystem. 

3.4.5. Outlook  

Biodiversity provides numerous ecosystem services that are crucial to human well-being at 

present and in the future.  

Human activities are disturbing both the structure and functions of ecosystems and altering 

native biodiversity. Such disturbances reduce the abundance of some organisms, cause 

population growth in others, modify the interactions among organisms, and alter the interactions 

between organisms and their physical and chemical environments.  

Traditional medicine continues to play an essential role in health care, especially in primary 

health care. Traditional medicines are estimated to be used by 60% of the world’s population and 

in some countries are extensively incorporated into the public health system.  

As we know the biodiversity resource of Zukuala forest resources provide multi-function 

welfares to the environment, economic (truism), culture and religion. The community 

understanding on these crucial natural resources is very low. Instead of protecting and using the 

biodiversity resource in sustainable manner they look the short life benefits as a means of using 

the land for crop production by eliminating the plant and animal species through distraction 

dense forests from the area. If Zukuala forest biodiversity status will continue on this way, so 

that we can confirm that in the near future the valve of goods and services the people gained is 

automatically stop.  
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3.5. State and Trends of Atmosphere  

3.5.1. State and Trends of Climate for Zukuala Forest ecosystem  

 

Climate  

According to (IPCC,2014) Annex II, Climate defined as the average weather, or more rigorously, 

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

period of time ranging from months to thousands or millions of years. The classical period for 

averaging these variables is 30 years, as defined by the WMO.  

Climate change   

Climate change refers to a change in the state of the climate that can be identified (e.g., by using 

statistical tests) by changes in the mean and/or the variability of its properties and that persists 

for an extended period, typically decades or longer. Accordingly, for this fact sheet we use 30 

years gridded meteorological data of rainfall, maximum and minimum temperature and we use 

excel for data analysis and R-studio for drought analysis. Gridded meteorological data for 

Zukuala forest ecosystem were received from NMA of Addis Ababa of Ethiopia. 

Based on the available data, state and trend of rainfall, maximum and minimum temperature and 

drought were analyzed. FGD was carried out across four Kebeles such as Adele Meacha, 

DololoJila, Wanbarchukala, ,  and Degla gala Jida. 

State and Trend of Rainfall for Zukuala Forest  

Liban Chukala Woreda has three agro ecological zones such as Dega 8%, Woyinadega 52% and 

qula 40%. The rainy seasons in Ethiopia are influenced by different global and regional rain-

bearing factors geographical location and topographic variation. The main features that affect 

Kiremt rain include the ITCZ, Tropical Easterly Jet (TEJ), Atlantic Ocean and southwest Indian 

Ocean anticyclone, East African Low Level Jet (EALLJ) or Somali Jet and ENSO. Particularly 

ITCZ, Subtropical Westerly Jet (SWJ) stream, Arabian High, the frequency of tropical cyclones 

over the southwest Indian Ocean and ENSO are affects the global and regional weather features 

that affect the Belg rain (Dawit, 2010). 

Ethiopia Rainfall in characterized by high spatial and temporal variable. Accordingly, Zukuala 

forest ecosystem experience a bio-modal rainfall pattern classified as the long rainy season (June 
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–September) and short rains (February-May) locally referred as Kiiremt and Belg rains 

respectively (Figure 2). The rest of the months (October to January) are dry period.  

 

Figure 26 Zukuala Average Monthly Sum of rainfall from 1988-2018 

 From figure 23 we can see that the peak average monthly sum of rainfall was recorded during 

July, it was reached around 162.1 mm. 

 

 

 

 

Figure 27 Zukuala annual sum of Rainfall from 1988- 2018 
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Figure 24 shows that the amount of annual sum of rainfall was highly variable from year to year.  

In 1993 the highest Rainfall was recorded around 826.5 mm and the lowest rainfall was recorded 

in 2002 which was 341.9 mm. From the available data, long year annual average rainfall was 648 

mm. In 1988, 1994,1995,1996,1997, 2002, 2004, 2005, 2009, 2015 and 2018 rainfall was 

recorded below from long year annual average rainfall.  

 

Figure 28 Zukuala Annual Rainfall Anomaly from 1988-2018 

The highest negative anomaly was in 2002, 1995, and 1994 with -306 mm, -180 mm, and -154 mm 

respectively which indicate that in these years the average rainfall received was far below the reference 

normal. 1993, 2010, and 2009 and 1990, on the other hand, received the highest rainfall above the 

reference normal of 178.5 mm, 161.2 mm, and 152.3 mm respectively as illustrated in Figure 3 above. 
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Figure 29 Zukuala Monthly Rainfall Anomaly from 1988-2018 

The positive rainfall anomaly was recorded in March, June, July, August, and September with 

the value of 0.3mm, 108 mm, 89.7 mm, and 14 mm respectively. The positive sign was an 

implication that the monthly averages were higher than the 30-year normal therefore the monthly 

rainfall for March, June, July, August, and September was higher. On the other hand, all the 

other eight months have a negative anomaly which means the monthly average rainfall was 

recorded lower than the 30-year average normal. The total average anomaly for the 30-year was 

0.03 mm which means that, it was higher than the computed reference normal. 

State and trend of Temperature for the Zukuala Forest Ecosystem 

 

Figure 30 Zukualae Average Annual Minimum Temperature from 1988-2018 
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From figure 27 we can see that the lowest minimum temperature was 11.8 oC recorded in 2008 

and peak value was 14.1 oC recorded in 2016 and based on the data the monthly minimum 

temperature trend decreased year to year.  

 

Figure 31 Zukualae Average Monthly Minimum Temperature from 1988-2018  

The peak and the lowest average monthly minimum temperature were recorded in May, 14.9 OC 

and 10.4 OC  in November month respectively.  

 

Figure 32 Zukuala Annual  Maximum Temperature  
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From figure 29 we can see that the annual average maximum temperature trend was increased. 

The peak annual average maximum temperature value was 30.3 oC in 2015 and the lowest value 

was 26.60C in 1997. 

 

Figure 33 Zukuala Average Maximum Monthly Temperature from 1988-2018 

The average monthly maximum temperature range was between 30.6oC up to 26.6oC. The lowest 

and the highest average monthly maximum temperature value were recorded in August and June 

month respectively.  
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Figure 34 Zukuala  Mean Monthly average Temperature  

The average mean monthly temperature range was between 19oC up to 22.7oC. The lowest and 

the highest Average monthly maximum temperature value were recorded in November and May 

month respectively.  

 

 

Figure 35 Zukuala  Forest Annual Temperature Anomaly 

A positive anomaly indicates the observed temperature was warmer than the baseline, while a negative 

anomaly indicates the observed temperature was cooler than the baseline.  In above Figure, the highest 

negative anomalies were -1.8°C in 1997 and -1.7°C in 1998, while the highest positive anomalies 

were in 2015 and 2009 with 1.8°C and 1.2°C respectively. The positive anomalies were 

indications of higher average maximum temperatures than the reference normal while the 

negative anomaly values indicated the average maximum temperatures were lower than the 

reference normal.  

Within the period of between 1988-2018, the average annual maximum temperature recorded 

was 30.3°C in 2015 with the highest anomaly 1.8°C of considering the reference normal of 

28.5°C which was a 6% increase. While the lowest or coldest year had an average annual 

maximum temperature of 26.6°C an anomaly of -1.8°C a 6% decrease from the reference normal 

of 28.4°C.  
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Figure 36 Zukuala Forest Monthly Temperature Anomaly.  

The hottest months for the 1988-2018 period were the months of May with an average maximum 

temperature of 30.3°C against the normal reference of 28.2°C an increase of 2.1°C while the 

coldest months were the months of July with a maximum average of 29.5°C against the normal 

reference of 31.3°C decreases of -1.8°C as well. The overall total average anomaly for the 1988-

2018 periods was 0.06°C. 

Based on (WorldAtlas, 2018), Drought usually refers to a period of lower-than-average 

precipitation leading to sustained periods of low water supply and the resultant negative effects 

of such an event. Droughts often lead to famines and result in the deaths of humans, animals, and 

plants. A list of the different types of droughts and their causes is listed below.  

Meteorological/Climatological Drought  

Droughts caused due to meteorological factors are most common in nature and usually precede 

other types of droughts. Such an event is caused by a prolonged period of low precipitation. Dry 

weather patterns dominate the area experiencing a climatological drought. The severity of such 

droughts depends on the magnitude of the shortfall of precipitation, as well as the duration of the 

shortfall event.  
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Agricultural Drought  

An agricultural drought occurs when crop growth in an area is adversely affected due to drought. 

Often, meteorological droughts lead to agricultural droughts. Low levels of precipitation over a 

sustained period of time can lead to crop failure.  

Hydrological Drought  

Hydrological droughts occur when a water supply becomes scarce due to lower water levels in 

water bodies likes lakes, rivers, and reservoirs. Often, meteorological droughts precede 

hydrological droughts since low levels of rainfall and high temperatures may cause water bodies 

to dry up. However, changes in weather conditions are not always the cause of hydrological 

droughts. For example, when a country or region diverts a vital water source towards its own 

territory, leaving a neighboring country or region dry, it can lead to a drought in the latter area.  

Socioeconomic Drought  

A socioeconomic drought occurs when the demand for an economic good is greater than its 

supply due to a water deficit created by shortfalls in precipitation and other weather-related 

adverse changes. Many goods like food grains, fodder, fish, and hydroelectricity need an 

adequate water supply for sufficient production.  

For this study we calculate agricultural drought and Hydrological drought using SPEI, which is a 

multi-scalar drought index based on climatic data. Based on the SPEI value drought can category 

in to five show table 1 

Table 14 Drought category of SPEI indices 

 SPEI Values                                       Drought Category  

     2.0 +  Extremely wet  

1.5 to 1.99  Very wet  

1.0 to 1.49  Moderately wet  

-.99 to .99  Near normal  
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-1.0 to -1.49  Moderately dry  

-1.5 to -1.99  Severely dry  

-2 and less  Extremely dry  

 Source: (Samuel, 2013) 

 

Figure 37 Zequala SPEI for 6 months’ time scale 

From the above figure we can see that starting from 2002 up to 2017 moderately dry and 

severely dry condition was occurred in the study area, which is affect agricultural productivity. 

In the year b/n 1988 up to 2001 mostly near normal, moderately wet and very wet condition was 

occurred, which is preferable for agricultural activity.  
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Figure 38 Zekuala SPEI for 12 months’ time scale 

From the above figure we can see that the SPEI value starting from 2002 up to 2017 moderately 

dry and severely dry condition was occurred in the study area, which cause Hydrological 

droughts the water supply becomes scarce this decrease water levels in water bodies likes lakes, 

rivers, and reservoirs while, in the year b/n 1988 up to 2001 mostly near normal, moderately wet 

and very wet condition was occurred, which is imply that the water level for different water 

bodies like lakes, rivers, springs and reservoirs levels become good. Accordingly in study area 

during FGD the community describe the number of springs decreased year to year.   

3.5.2. Driver and Pressure for Climate Change/Variability of Zukuala Forest Ecosystem  

An increase in the population, forest fire, expansion of agricultural land, increasing human 

settlement, livestock pressure, increasing the need of firewood, and associated with improper 

forest and land tenure policies are causing a significant depletion of Zukuala forest resources.  

Driver for Climate Change/Variability of Zukuala Forest Ecosystem 

➢ Overpopulation; on the FGD the participants explained that the population continues 

to grow, accordingly the need to provide housing, agricultural land expansion and 

fuel wood consumption also increases. Especially the community live inside Zukuala 

forest ecosystem use the forest in unsustainable way, As a result of these exerts 

pressure on Zukula forest ecosystem. 
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➢ Settlement: as FGD participants explained that during Emperor Menelik II the 

number of population live inside Zukuala forest were 30 but now reached 862 which 

is 210 households they have been affecting the forest.  Lithe differentiable   Give land 

from Zukuala forest ecosystem for land compensation purpose.  

➢ The huge number of animal population: Based on the Woreda data, in 2014 they 

have 163817 Cattle, 31616 Sheep, 39226 Goat 27130 Donkey, and 2702 Horse these 

animals contribute to increasing greenhouse gas in the atmosphere. Farming 

livestock-cattle, sheep goat, pigs and chickens contributes around 6 billion tons of 

greenhouse gases (carbon dioxide, methane and nitrous oxide to the atmosphere each 

year while estimates vary, this could represent up to 18% of global emissions. Around 

1.6-2.7 billion tons of greenhouse gases each year, mostly methane, are produced 

from livestock digestion. Another 1.3-2 billion tons of nitrous oxide come from 

producing feed for livestock and the final 1.6 billion tones come from land use 

change, such as clearing for animal pasture (Mario, 2016) 

➢ Agricultural land expansion :- FGD participants explained that the surrounding 

Kebeles like IlmoChukala, Wanbarchukala, Warajarsa, OdaJida, and AgamsaRogicha 

deforested Zekuala forest ecosystem and changed to agricultural land, for instance in 

IlmoChukala Kebele around 30-40 hactar of forest  and in the Wanbarchukala Kebele 

aroud 20-30hactar of forest changed to agricultural land 
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Figure 39 Agricultural activity inside Zukula  Mountainous forest ecosystem  

➢ Charcoal production Illegal charcoal production is one of the most factor for degraded 

Zukuala forest, for instance in 2019 around 217 Kuntal of Illegal charcoal production 

derived. Every day in public mini Bus around 20-30 kuntal of charcoal load to different 

places. 

 

Figure 40 charchoal production from Zukuala Forest Ecosystem 

(Source:-liban chukala worded EFCCA)  

Pressure for Climate Change/Variability of Zukuala Forest Ecosystem 

Deforestation: Forests are a stabilizing force for the climate. It regulates ecosystems, plays an 

integral part in the carbon cycle, support livelihoods, and supply goods and services that can 

drive sustainable growth (IUCN, 2015). Deforestation is one of the most important causes of 

climate change. An increasingly numerous population needs more and more resources, which 

speeds up the increase in greenhouse gas emissions from all production processes accordingly, in 

Zukuala Forest Ecosystem deforestation is one of the Pressures for regional climate change and 

increasing greenhouse gas emissions on the atmosphere. As FGD participants explained that all 

bordering districts were deforested Zekuala forest ecosystem for Charcoals production, for house 

construction and for agriculture purpose.  Based on the study of liban chukala worded EFCCA 

731 heactar of Zukuala forest deforested by Fire and around 18 hectar of land given to land 

compensation. Agricultural land expansion, settlement, cutting trees for house construction, 

charcoal production, and for fuel wood consumption are the main derivers for degraded Zukala 

forest ecosystem. 
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 Figure 41 Deforested Zukuala forest ecosystem for agriculture expanstion and house construction  

(Source:-liban chukala worded EFCCA)  

Forest fire: Man-made forest fire occurred during dry season in the Zukuala forest ecosystem as 

described by FGD participants. It releases carbon dioxide, black carbon, brown carbon, and 

ozone precursors into the atmosphere. These emissions affect radiation, clouds, and climate on 

regional and even global scales (NOAA, 2020). Based on the study of liban chukala worded 

EFCCO in 2017 due to forest fire 631 heactar of forest destroyed and in 2019 more than 100 

heactar of forest destroyed by fire and changed to farm land. FGD participant of the monastery 

they were describe that in 2012 for more than 15 continuous days the forest was fire and also 

they said that one person from 40-50hactar of forest where deforested for charcoal production. 
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Figure 42  Forest fire of Zukuala forest ecosystem in different year 

Source-: (liban chukala worded EFCCA) 

Grazing: Livestock are also the principal source of GHG emissions in the country and a 

significant contributor to emissions globally. Livestock generates greenhouse gases 

mainly in the form of methane emissions arising from digestion processes (mostly 

attributable to ruminant animals like a goat) and nitrous oxide emissions arising from 

excretions. Livestock emissions are estimated to amount to 65 MtCO2e-35% of 

Ethiopia’s total emissions today (Ethiopian CRGE, 2011). A large number of livestock 

causes the depreciated range land vegetation cover. The most important greenhouse gases 

from animal and agriculture are methane and nitrous oxide. Methane, mainly produced by 

enteric fermentation and manure storage, is a gas affects global warming 28 times higher 

than carbon dioxide. Accordingly in Zukualae forest based on Woreda animal population 

data, GHG that emit to the atmosphere through enteric fermentation and manure 

management were calculated. 

Table 15 Summary Table of Emission from Enteric Fermentation (CH4) and Manure Management (CH4 and N2O) 
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Livestock Population Enteric 

Fermentation 

Manure Management 

CH4 CH4 N2O 

Cattle 163817 5078327 163817 165153.337 

Sheep 31616 158080 6323.2 4142.96064 

Goat 39226 196130 8629.72 6448.7544 

Donkey 27130 271300 32556 9734.244 

Horse 2702 48636 5917.38 1774.88976 

Total   5752473 217243.3 187254.186 

from enteric fermentation 5752473Gg CH4/year which is 143811825 Carbon dioxide equivalent  

which is 0.1Mt CO2 equ amount and from manure management 217243.3 Gg CH4/year and 

187254.2 Kg N2O/year which is 0.06 Mt CO2 equ amount is produced. Nitrous oxide, arising 

from manure storage and Use of Organic/inorganic fertilizers, is a molecule with a global 

warming potential 265 times higher than carbon dioxide (Giampiero Grossi, 2018).  Research 

found that a decrease in vegetation cover reduces Evapotranspiration thereby allowing an 

increase in local temperature levels (Mingyuan, 2012).  

➢ Globally increasing  GHG:- The WMO Greenhouse Gas Bulletin showed that globally 

averaged concentrations of carbon dioxide (CO2) reached 407.8 parts per million in 

2018, up from 405.5 parts per million (ppm) in 2017. Globally increasing GHG that 

causes global warming. 

3.5.3. Impact of climate change on the Zukuala Forest Ecosystem  

Climate change will have wide-ranging effects on the environment, and on socio-economic and 

related sectors, including water resources, agriculture and food security, human health, terrestrial 

ecosystems and biodiversity. Changes in rainfall patterns are likely to lead to severe water 

shortages and/or flooding (UNFCCC, 2007). Global temperature was increasing due to 

increasing greenhouse gases in the atmosphere this conditions largely affect developing countries 

like Ethiopia (Gebeyehu, 2016). According to (FAO, 2012) it has been estimated that 20–30 

percent of plant and animal species will be at higher risk of extinction due to global warming and 

that a significant proportion of endemic species may become extinct by 2050 as a consequence. 

On the FGD the participants were explained that due to climate change the temperature was 
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increased and rainfall variability increase and the amount and distribution of rainfall vary year to 

year. 

Increasing levels of greenhouse gases in the atmosphere due to human activities are the major 

driver of climate change since the mid-20th century (WMO, 2020). Also in Zukuala forest 

ecosystem human activities like forest fire and forest degradation for different purpose which 

increases GHG in the atmosphere. 

In 2020, over 50 million people have been doubly hit: by climate-related disasters (floods, 

droughts and storms) and the COVID-19 pandemic. Heavy rains in the Arabian Peninsula and 

East Africa resulted in the largest desert locust outbreak in 25 years across the Horn of Africa. In 

Ethiopia alone, 200 000 hectares of cropland were damaged and over 356 000 tons of cereals 

were lost, leaving almost one million people food insecure (WMO, 2020). Based on the 

information Ethiopian monitor daily news 2021, Low-rainfall induced drought is having 

devastating consequences on livelihoods of at least 166, 000 people residents of Borena with 

many in the area relying on livestock herding and subsistence farming. Accordingly, in Zukuala 

forest climate change causes increasing temperature, erratic rainfall, irregularities in seasonal 

rainfall distribution, flood and drought occurred in different years and affect the community and 

the environment. FGD Participants of Zequala Abo monastery were explained that in the past the 

climate was very cooled but now becomes warmer due to this Fly and Hyena observed and also 

different springs also become dry, in the past there were more than 43 springs but now only 15 

springs remain. 

Adele Meacha Kebele participants were described that in the past rain was fall up to September 

month during main rainfall season but now there is no rain in this month at all, also they cultivate 

maize during April but now it is impossible and also in the past Teff was cultivated during 

December but now changed to October due to climate change. 

Wanbarchukala Kebele participants explained that in 2013 flood that collapse three houses and  

unseasonal and shifting of rainfall occurred, in the past rain was fall during January up to April 

but now shifting to June. 

DololoJila Participant described that unseasonal, decrease in amount and shifting of rainfall 

causes crop reduction and that increase poverty in their Kebeles because their agricultural 

activity is based on only Kiremt rainfall. As FGD participants explained that crop production 
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decreased for instance in Adele Meacha Kebele Teff, Wheat and Maize in the past around 

10kuntal, 20kuntal and 60kuntal produced respectively but currently they produce 4kuntal, 

5kuntal and 6kuntal respectively and in DololoJila Kebele Teff and Wheat in the past around 

16kuntal and 52kuntal produced respectively but currently they produce 8kuntal and 28kuntal 

respectively. DololoJila Kebele participants described that in the past we get Beleg rain but now 

we get rainfall only an in Kerimt season, which is starting from July month due to this there is 

long dry seasons that affect cattle’s and decrease their production like butter and milk. In the past 

they got rainfall during January-March but now they have got rainfall only in June-July month.  

FGD participants explained that due to unseasonal and shortage of rain all, crop production was 

decline for instance in the past years Millet, Maize, Bean and Pea was cultivated but now due to 

shortage of rainfall is Millet is not produced at all and also maize production also decreased and 

in 2003 drought was killed almost 50% of their cattle’s and flood in 2013 more than 50 houses 

and more that 6000hactar of land damaged and huge number of cattle’s were died.  

 

3.5.4. Response to Climate Change on the Zukuala Forest Ecosystem 

The current response measures or practices 

The community who living the surrounding Kebeles during forest fire they were try to extinguish 

the fire, based on FGD Wanbarchukala Kebele  community around 15hactar of land covered by 

trees except this the surrounding Kebles  were not done any work to maintane Zukuala forest 

ecosystem while at the top of the mountain the monastery they were protect the forest by putting 

guards even sometimes they catch person who makes charcoal and cutting trees from the 

ecosystem and take them   to Liban Chukala Woreda but the Wored did not take any 

measurement for those charcoal makers and forest reaper. In 2019 the Woreda punished for four 

persons by 15,000 birr and 6 years jail who fire the Zukuala forests while due to COVID -19 

those person release from jail. In general Oromiya Region, east shewa Zone, Liban Chukala 

Woreda and Kebles not done any work to protect Zukuala forest ecosystem even though east 

shewa Zone and Liban Chukala Woreda done research in 2010 and in 2011 based on their 

research they found the problem, which is the community who lives inside Zekula forest 

ecosystem deforest the forest for agriculture activity  and for house construction based on 

research they put solution, which is for those community give another place instead they live 
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inside Zekuala forest ecosystem but the Oromiya region haven’t taken any measurements for the 

solution. Due to this the problems still continue as we observe on the field inside the Zekuala 

forest ecosystem agricultural activity was done at large. 

In the case of climate change response, since it is a global phenomenon, it should be started from 

the global perspective, then regional, national and local climate change response and it becomes 

effective when it starts from the community. The following responses are not implemented on 

the Zekuala forest ecosystem but these responses are available in our country. 

International level climate change response  

UNFCCC    

The UNFCCC with its successions (Kyoto Protocol with its Doha amendments and the Paris 

Agreement) has been ratified and the national government is acting in accordance with the basic 

principles of the Convention, Common but Differentiated Responsibilities and Respective 

Capacities. Currently, Ethiopia prepared and implementing its INDC (Intended Nationally 

Determined Contributions). The focal point to the Convention, Environment, Forest and Climate 

Change Commission (EFCC) was institutionally rearranged to consider and mainstream climate 

change in Ethiopia’s development activities on some selected sectors and all regions as well as 

city administration of Dire Dawa and Addis Ababa.  

Ethiopia currently not only participated in annual COPs nationally and as member of African 

Group, LDC and G77 and China but also leads climate negotiation groups such as LDCs. 

Ethiopia is also a president for Climate Vulnerable Forum (CVF) which consists of a group of 

countries that are highly affected by adverse impacts of climate change. This leadership 

endeavors reflected in the international negotiation arena should be mirrored in the 

implementation of climate action at the grass root level  

Sustainable Development Goals:- 

Goal 11, Make cities and human settlements inclusive, safe, resilient and sustainable 

Goal 13, Take urgent action to combat climate change and its impacts. Much emphasis should be 

given to these two goals. (Many targets are there to be implemented by 2030 ready those targets) 
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National Responses to climate change  

 Environmental policy of Ethiopia:-  

From the perspective of the multi-sectoral impacts of climate change, the environmental policy 

of Ethiopia is worth considering. The policy was formulated in 1997 and considers climate 

change as a cross-cutting issue (EPA, 1997).  The policy underlines the importance of 

incorporating rural-urban migration, human settlement and environmental health concerns into 

the regional, district and local level planning and development activities and improved 

environmental sanitation to the federal and regional agendas for achieving sustainable urban 

development. The policy gives due attention to industrial water pollution. personal or communal 

appliances or any other external sources and establish clear linkages between the control of 

pollution and other policy areas including water resources, agriculture, human settlements, health 

and disaster prevention and preparedness.   

The National Adaptation Program of Action (NAPA, 2007): identified urgent adaptation 

needs and priority projects. 

CRGE (2011):-. Ethiopia is committed to building a Climate-Resilient Green Economy (CRGE) 

that aims to ensure economic development that pursues a low emissions path while building 

resilience to adapt to climate change. The green economy strategy focuses primarily on 

emission-intensive sectors. The climate resilience strategy, on the other hand, tries to address risk 

reduction by focusing on two aspects – integrated disaster risk reduction and management and 

sectorial as well as regional climate adaptation strategy and action plans. To avoid the negative 

impact due to increasing GHG emissions and unsustainable use of natural resources the Federal 

government of Ethiopia has developed a strategy to enhancing the adaptive capacity and 

reducing climate variability and change thus, the country’s Climate-Resilient Green Economy 

(CRGE). It is now starting to transform the strategy into action. This CRGE must be practiced in 

Zukuala forest areas. 

  

 The green economy plan is based on four pillars: 

1. Improving crop and livestock production practices for higher food security and farmer income 

while reducing emissions 
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2. Protecting and re-establishing forests for their economic and ecosystem services, including as 

carbon stocks 

3. Expanding electricity generation from renewable sources of energy for domestic and regional 

markets 

4. Leapfrogging to modern and energy-efficient technologies in transport, industrial sectors, and 

buildings. 

As part of the strategy, the government has selected four initiatives  

For fast-track implementation: exploiting the vast hydropower potential; large-scale promotion 

of advanced rural cooking technologies; efficiency improvements to the livestock value chain; 

and Reducing Emissions from Deforestation and Forest Degradation (REDD) 

 

The Climate-Resilient Green Economy (CRGE) initiative was started in 2011, giving the 

initiative three complementary objectives: 

1 Fostering economic development and growth 

2 Ensuring abatement and avoidance of future emissions, i.e., transition to agreen economy 

3 Improving resilience to climate change. 

 

According to UNDP (2011), UNDP Ethiopia is supporting Ethiopia’s transition to a climate -

resilient green economy in three thematic areas: 

i. Cross-cutting Support for Formulation and Piloting of Low-Emission Climate-

Resilient Development Strategies  

ii. Pursuing a low emission economic growth  

ii. Building Resilience through (a) Adaptation and (b) Disaster Risk Management 

 The Ethiopian Program of Adaptation to Climate Change (EPACC, 2013):- The main 

objective of EPACC is to create the foundation for a carbon-neutral and climate-resilient path 

towards sustainable development in the country. 

 National Adaptation Plan (NAP, 2017):  the document that enables Ethiopia to approve 

climate fund support to respond drought. It is a comprehensive document comprised of 18 

adaptation initiatives integrating many of the sectors that have been identified as most vulnerable, 

namely: agriculture, forestry, health, transport, power, industry, water and urban to implement it . 
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A Brief on the National Disaster Prevention and Preparedness Strategy for Ethiopia 

(1989):-the strategy intended to concentrate on how long-term environmentally sustainable 

approach to greater agricultural productivity, soil and conservation and alternative means of 

income generation can relate to the short – term means of disaster preparedness. 

 National Policy and Strategy on Disaster Risk Management (2013):- The main objective of 

the Policy is to reduce disaster risks and potential damage caused by a disaster through 

establishing a comprehensive and coordinated disaster risk management system in the context of 

sustainable development. To reduce and eventually prevent disaster risk and vulnerability that 

pose challenges to development through enhancing the culture of integrating disaster risk 

reduction into development plans and programs as well as by focusing on and implementing 

activities to be carried out before, during, and after the disaster period to address underlying 

factors of recurrent disasters. Specifically, In times of disasters, to save lives, protect livelihoods, 

and ensure all disaster-affected population are provided with recovery and rehabilitation 

assistance, to reduce dependency on and expectations for relief aid by bringing attitudinal change 

and building resilience of vulnerable people. Currently, the whole climate actions (Responses) 

relay on the following two important documents  

1. Updated NDC: This report builds on Ethiopia’s first NDC and provides a robust evidence base 

for prioritizing the updated NDC’s mitigation and adaptation contributions, establishing 

intermediate indicators to measure progress towards the new NDC targets, and develop 

recommendations for strengthening the Monitoring Reporting and Verification (MRV) and 

Monitoring and Evaluation (M&E) systems.1 This technical report also provides a suite of 

sectorial priority interventions that have informed the enhanced NDC that can guide sector 

ministries, development partners, development financing institutions, the private sector, and 

other stakeholders in designing and implementing the enhanced NDC’s activities. In determining 

the mitigation contributions, the following activities were indicated in the report to be 

implemented within the specified time frame  : (i) updating the Business-as-usual (BAU) 

scenario, (ii) preparing greenhouse gas (GHG) emission pathways to 2030 (national and 

sectoral), (iii) setting 2025 and 2030 targets consistent with Ethiopia’s strong commitment and 

readiness to act on climate change, (iv) assessing and prioritizing mitigation interventions and 

indicator selection through a consultative process, (v) disaggregating conditional and 
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unconditional contributions, and (vi) reviewing the role of carbon markets in the enhanced NDC. 

All the above responses must be implemented every corner of the country including Zukuala 

Forest Ecosystem.  

2. National Adaptation Plan (NAP, actually already explained in this document. 

10-year development plan (2020/21-2029/30) 

This plan sets the government's development vision over the decade 2020-2030. It is based on 

ten pillars. Pillar six is to build a climate resilient, green economy.  It seeks to increase basin 

development efforts to fight land degradation and to reduce pollutions, improve productivity and 

reduce GHG emissions, increase forest protection and development, increase production of 

electricity from renewable sources for domestic use and for export, and focus on modern and 

energy saving technologies. 

3.5.5. Outlook 

Deforestation, forest degradation, and land use now account for around 24% of total global 

emissions, more than the entire global transportation sector (IUCN, 2015). If deforestation and 

forest degradation on the Zukuala forest ecosystem continue, regional climate change will 

increases. So this condition increases climate variability thus, unexpected hazards like flood, 

drought, etc. will become accelerated so this condition will affect members of community 

livelihood and the environment at all. 

Annual global temperature is likely to be at least 1°C warmer than preindustrial levels (defined 

as the 1850-1900 average) in each of the coming 5 years and is very likely to be within the range 

0.91 – 1.59°C (Dahlman, 2020). Accordingly based on the available meteorological data in 

Zukuala forest area temperature was increased by 0.7oC. If this condition continuous without any 

strong mitigation, and adaptation option it will lead to increase climate-related hazards on the 

society and on the environment.  

If the number of animal population increase in the Zukuala forest, the emission rate that produce 

from enteric fermentation and manure management will increase if the livestock’s number in the 

Zukual increase by this trend in the coming 30 years 4.8 Mt CO2 equivalent Carbon dioxide 

equivalent will produce in the atmosphere which lead to increase climate change related hazards 

in the area.  
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Unless for the community live inside Zukuala forest ecosystem give another place, make area 

enclosures, substitute house construction material by another, use alternative cooking stoves 

technology, rehabilitee of forests through afforestation, reforestation, and make participatory 

forest management practices by the government, the society and by NGO in the coming 15 years 

1109ha the forest coverage will deforested which means based on the study (Abel Girma, 2014) 

of  the mean total carbon stock in Zuquala forest was 348.8 t ha-1 Accordingly, if the forest 

coverage decreased by 1109ha the carbon stock we will loss by 386,993.6 t ha-1 as a result the 

benefit we get from the forest like clean air, carbon trading schemes, ground water recharging, 

reducing flood hazards, regulating the hydrological cycle, increasing the moisture content in the 

atmosphere,  reduce soil erosion, and habitat for different biodiversity  will be lose in Zukula 

forest ecosystem. 

 Recommendation  

To maintain and to rehabilitate Zuquala forest ecosystem it needs the following measurements: 

in other way maintaining the forest ecosystem it helps to regulate the climate and the 

atmosphere,  so to reduce the impact of climate change it needs  protect the forest ecosystem by 

doing the following activities  

➢ Area enclosures  

➢ To minimize the impact of the community on the forest ecosystem in needs  given to 

alternative place to  the communities living in the forest 

➢ Substitute house construction material by others instead use forest for construction  

➢ Use alternative cooking stoves technology and improve electricity accessibility and bio-

full gas instead use forest for fuel wood.  

➢ Rehabilitee Zukuala forest ecosystem through afforestation, reforestation, and by making 

participatory forest management practices by the government, the society and by NGO. 

➢ To produce charcoal and to expand farm lands the community practice Intentional forest 

fire which is one of the means of increasing temperature in the locals climate so, this 

condition is very dangerous approach to Zukula forest ecosystem as well as for local 

climate so, the Oromiya region, East Shewa Zone and the Woreda administrative in need 

collaborate take measurements for those community who intentionally fire the forest. 
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➢ Totally the Oromiya region, East Shewa Zone and the Woreda administrative practically 

they were not done any measurement to protect  Zukuala forest ecosystem so, they should 

give more attention for Zukuala forest ecosystem  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



93 
 

Reference 

Aerts et al., 2016 D. Amare, W. Mekuria, T. T/wold, B. Belay, A. Teshome, B. Yitaferu, T. 

Tessema, B. Tegegn Perception of local community and willingness to pay to restore church 

forests: the case of Dera district, northwestern Ethiopia For. Trees Livelihoods, 25 (3) (2016), 

pp. 173-186, 10.1080/14728028.2015.1133330 

Abel Girma, Teshome Soromessa and TesfayeBekele. 2014. 2226-7522, s.l. : Star Journal,  

Amare et al., 2016 D. Amare, W. Mekuria, T. T/wold, B. Belay, A. Teshome, B. Yitaferu, T. 

Tessema, B. Tegegn Perception of local community and willingness to pay to restore church 

forests: the case of Dera district, northwestern Ethiopia For. Trees Livelihoods, 25 (3) (2016), 

pp. 173-186, 

Anthwal et al., 2010 A. Anthwal, N. Gupta, A. Sharma, S. Anthwal, K.H. Kim Conserving 

biodiversity through traditional beliefs in Sacred Groves in Uttarakhand Himalaya, India Resour. 

Conserv. Recycl., 54 (11) (2010), pp. 962-971, 10.1016/j.resconrec.2010.02.003 

 

Berry L (2003). Land  degradation  in  Ethiopia:  its impact and extent in Berry L, Olson J. and  

Campbell  D  (ed): Assessing  the  extent,  cost  and impact  of  land  degradation  at  the national  

level:  findings  and  lessons learned  from  seven  pilot  case  studies.  Commissioned by  global  

mechanism  with  support  from  the World Bank 

Cardelús et al. (2019) C.L. Cardelús, C.L. Woods, A.B. Mekonnen, S. Dexter, P. Scull, B.A. 

Tsegay Human disturbance impacts the integrity of sacred church forests, Ethiopia PLoS One, 14 

(3) (2019), Article 0212430, 10.1371/journal.pone.0212430 

Dahlman, Rebecca Lindsey and LuAnn. 2020. Climate Change: Global Temperature.  

Dawit, Abebe. 2010. Future climate of Ethiopia from PRECIS Regional Climate Model 

Experimental Design.  

FAO. 2012. Wild life in a changing climate. 2012. 

Gebeyehu, Belay Zerga and Getaneh. 2016. climate change in Ethiopia variablity, impact, 

mitigation, and adaptation.  

 

Gobena, (2018) Importance of teaching and practices of Ethiopian Orthodox Tewahedo Church 

in forest biodiversity conservation: Implications for national conservation policy Master Thesis 



94 
 

no. 290 Southern Swedish Forest Research Centre, Swedish University of Agricultural Sciences, 

Sweden (2018) 

Hurni H, Solomon  A,  Amare B,  Berhanu  D,  Ludi E,  Portner  B,  Birru  Y and Gete  Z  

(2010). Land  degradation and sustainable land  management  in  the highlands of Ethiopia.  In  

Hurni  H,  Wiesmann U (ed)  with an international group of co-editors.  Global change and 

sustainable  development:  A  synthesis of regional experiences from research partnerships. 

Georaphica Bernensia. 5:187-201 

IPCC. 2014. Annex II: Glossary [Mach, K.J., S. Planton and C. von Stechow (eds In:Climate 

Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth 

Assessment Report of the Intergovernmental Panel on Climate Chang [Core Writing Team, R. 

IUCN. 2015. Forest and climate change. 

Kadi M, Njau LN, Mwikya J, Kanga A. 2011. The State of Climate Information Service for 

Agriculture and Food Security in East African Countries. 2011. 

Kerr, J and J. Pender. 2005. Farmers’ perceptions of soil erosion and its consequences in 

India’s semiarid tropics. Land Degradation and Development (in press). 

 

Kindu M, Schneider T, Teketay D, Knoke T (2016). Changes of ecosystem service values in 

response to land use/land cover dynamics in Munessa–Shashemene landscape of the Ethiopian 

highlands. Science of the Total Environment 547:137-147. 

Mario, Herrero. 2016. To reduce greenhous gases from cow and sheep, we need to look at the 

big picture. 2016. 

Meshesha DT, Tsunekawa A, Tsubo M, Ali SA, Haregeweyn N (2014). Land-use change and 

its socio-environmental impact in Eastern Ethiopia’s highland. Regional environmental change 

14(2):757-768. 

MetOffice. 2016. Seasonal Weather Assessment for Ethiopia during March – July 2016. s.l. : 

Crown copyright 2016, 2016. 

NAPA. 2007. CLIMATE CHANGE NATIONAL ADAPTATION PROGRAMME OF ACTION 

(NAPA) OF ETHIOPIA. s.l. : NMA, 2007. 

NOAA. 2020. Impact of Wildfires on Climate and air Quality. 2020. 



95 
 

Nyssen, (2009), Northern Ethiopia photographed after 140 years Sci. Total Environ., 407 (2009), 

pp. 2749-2755, 10.1016/j.scitotenv.2008.12.016 Article Download PDF View Record in Scopus 

Google Scholar 

Rath et al., 2020 S. Rath, S. Banerjee, R. John Greater tree community structure complexity in 

sacred forest compared to reserve forest land tenure systems in eastern India Environ. Conserv., 

47 (1) (2020), pp. 52-59, 10.1017/S0376892919000390 

Reynolds et al., 2017a T.W. Reynolds, K.A. Stave, T.S. Sisay, A.E. Wassie Changes in 

community perspectives on the roles and rules of church forests in northern Ethiopia: evidence 

from a panel survey of four Ethiopian Orthodox communities Int. J. Commons, 11 (1) (2017), 

pp. 355-387 

Samuel, J., Hoffmann, G., Adidarma, W. and T, R., 2013. 2013. correlation of drought 

related to Enso and water isotopes in indonesia. 2013. 

Stoorvogel, J.J. and E.M.A. Smaling (1998) Research on soil fertility decline in tropical 

environments: integration of spatial scales. Nutrient Cycling in Agroecosystems, vol. 50, pp. 

153-160. 

Tolessa T, Senbeta F, Abebe T (2017a). Land use/land cover analysis and ecosystem services 

valuation in the central highlands of Ethiopia. Forests, Trees and Livelihoods 26(2):111-123. 

Tsegaye D, Moe SR, Vedeld P, Aynekulu E (2010). Land-use/cover dynamics in Northern Afar 

rangelands, Ethiopia. Agriculture, ecosystems & environment 139:174-180. 

UNFCCC. 2007. CLIMATE CHANGE: IMPACTS, VULNERABILITIES AND 

ADAPTATION IN DEVELOPING COUNTRIES. 2007, pp. 17, 28, 51 and 54 . 

United Nations Educational, Scientific, and Cultural Organization (UNESCO), 2005 United 

Nations Educational, Scientific, and Cultural Organization (UNESCO) Conserving Cultural and 

Biological Diversity: The Role of Sacred Natural Sites and Cultural Landscapes (Symposium) 

UNESCO, Paris (2005) 

Vivian  J,  Barraclough  S,  Ghimire  K and  Utting P  (1994).  Environmental degradation 

and social integration. UNRISD Briefing Paper No.  3.  World Summit for Social   

 

Wassie, (2002) D. Teketay, N. Powell Church forests in North Gonder AdministrativeZone, 

Northern Ethiopia For. Trees Livelihoods, 15 (4) (2005), pp. 349-373, 

10.1080/14728028.2005.9752536 



96 
 

Wassie et al., (2007), Ethiopian Church Forests: Opportunities and Challenges for Restoration 

(PhD thesis) Wageningen Univeristy, Wageningen, The Netherlands (2007) 978-90-8504-768-1 

WMO. 2020. New climate predictions assess global temperatures in coming five years. 2020. 

WorldAtlas. 2018. What Are The Different Types Of Drought? 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



97 
 

WRITERS      POSITION  

• Mrs. Kidist Yewalashet   State of Environmental Report Preparation Higher 

Expert  (MSc in climate and society) 

• Mr. Gedamu Yenesew   GIS Higher Expert 

 (MSc Development policy) 

• Mr. Tesfaye Deries   State of Environmental Report Preparation Higher 

Expert (MSc in    Land resource management) 

• Mr. Assaye Tessega   State of Environmental Report Preparation Expert  

(MA in Environment and Land Resource 

Management) 

 

FACILITATOR  

• Mr. Antenhe Teshome  State of Environment Directorate General    

    (MA in Climate Change and Adaptation) 

• Mr. Tilahun Alemu   Environmental Information Management Director 

(MA in Environment and Land Resource Management) 

 

 

 

 

 

 

 


