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1. General Back ground 

1.1. Environment for Green Economy Development 

Environment is very vital for economic development. In the environment there is everything for 

social and economic development while through time human being used natural resource for 

Shelter, food, for all basic necessity things but unwisely use of natural resource that cause 

environmental degradation this consequences suffering of human beings and affects economic 

development of the society. Sustainable use of natural resource helps to increase green growth 

economic development and improving human wellbeing and social equity by reducing env 

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 idea of 

sustainable development was emerged to satisfy the needs of the expanding global population. 

The concept of sustainable development takes into account the interlinking of the environment, 

economic and social issues. 

 

Figure 1TheThree Dimensions Of Sustainability 

Source: (G.Sonnemann 2015) 

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 
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persistent poverty(UNECA 2012). We also observe that in the  Koysha forest ecosystem the 

society use the forest in unsustainable way  as result the environment is degraded, change the 

climate , increase climate related hazards so due to these the society face to drought, flood and 

increase poverty rate. 

 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). 

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 Koysha 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: 

• 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 
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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 

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). 

Koysha forest ecosystem is found in Dawro Zone of South West Region of Ethiopia. It is located 

at about 500 km southwest of Addis Ababa, the capital of Ethiopia. The Koysha forest ecosystem 

is found in the Koysha Kebele at Tercha Zuriya Woreda. 

http://www.definitions.net/definition/social%20environment
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The surface area of the Tercha Zuriya Woreda is 512.2km2 of the total surface and population 

density is 159 per km2 having 18 administrative kebeles (district).  

Koysha forest is found at 37° 9′ 24′′ to 37°11′17′′ N and 7° 6′ 21′ to 7°8′ 52′′ E coordinates. The 

highest Altitude is 1800 meters above sea level. It has three agro climatic zones, Kola 89%, Dega 

0.25 and Woynadega 10.75%.  

2.1.1. State and trend of social environment 

Population 

 Factors that determine population distributions of Ethiopia are first physical factor like land 

form and climate second human factor like historical factors and migration and socio economic 

factors. (Aynalem, 2014). The distribution of Ethiopia’s population is influenced greatly by 

altitude, climate, and availability of good soil. Based on the data of Tercha Zuriya Woreda 

finance and economics office Tercha Zuriya Woreda has a total population of 83,881 of whom 

42,788 are male and 41,093 female in 2013. From figure 2 we can see that population trend is 

increasing for instance in 1999 the no. of population was 56,985 while in 2013 the no.of 

population was become 83,881 with in 14years the population number was increased by 26,896 

this shows there is high population increment in the areas and the population growth rate was 2.9 

percent, the population of the woreda is projected to be 101,769 in year 2020. 

 

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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Figure 2 Population Trend  in Tercha Zuriya Woreda 1999-2020  

As the FGD participants explained that in the previous 30 years Koysha forest was very dense but 

due to, increasing number of population, deforestation for energy, house construction, charcoal 

production and for agricultural land expansion, overgrazing, lack of awareness, intentional forest fire and 

poor forest management made the Koysha forest degreded to year to year.  

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 Tercha Zuriya 

Woreda enrolment of students from 2007 up to 2012 was increased in each class event though 

there was fluctuation in each year for instance in 2007 enrolment of students from grade 1 up to 

8 was 2,286 while in 2012 was reached 15,502 and student enrollment from grade 9-12 is 

increasing from year to year for instance in 2007 and in 2012 number of student was 1,284 and 

4,111 respectively. 
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Figure 3 Student Enrollment  In Tercha Zuria Woreda 

  

School infrastructures 

To educate people School infrastructure is one of the basic necessities. Based on Tercha Zuriya 

Woreda education office data report, from 1989 to 2013 in the Woreda have 39 school from 

which primary, secondary and preparatory no of school was 27, 7 and 5 respectively. In the 

Woreda ratio of teacher /students, student /class and book/students were 1to50, 1to 65 and 1 to 

10 respectively.  

Table 1 Government primary and secondary schools in Tercha Zuriya Woreda in 2012 
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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.  

Health Institution & Health Coverage 

The health institutions based on the information gathered in Tercha Zuriya Woreda health office 

in Tercha Zuriya Woreda have 2 health center and 18 health posts from 1989 up to 2013. There 

is no governmental hospital in the Woreda from 2health center and 18 health posts only 6 of 

them have access of electricity and water supply and in the Woreda only have 2 laboratories and 

2 pharmacies. 

Based on gathered information from Tercha Zuriya Woreda health office they were describe 

malaria is one top ten diseases in the area. Around 119 people affected by respiratory infection in 

2013. The health coverage is reach 75%. 

Table 2 Top ten disease in Tercha Zuriya Woreda  

No Top ten disease in the 2013 

1 Malaria  
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2 Typhoid fiver  

3 Dispeps  

4 Intestinal parasite 

5 Skin infection  

6 puma 

7 Acute upper Respiratory Infection 

8 Trauma  

9  

10  

 

Despite this there are growing challenges to the effective delivery of the health services. In the 

study area, as FGD describe during maternity some mothers were passed due to lack of 

infrastructure for instance in 2012 and in 2010 three and two mothers was dead respectively. In 

the Woreda in 2012 Number of mothers receiving Contraceptives and antenatal care were 2378 

and 801 respectively.  

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 Tercha Zuriya Woreda road and 

transport office in the Woreda has length of 10km asphalt and 57km gravel road and road net-

work very weak. As Kebeles FGD explained that due to poor road infrastructure in the study area 

in 2012 and in 2010 three and two mothers was dead during antenatal respectively. In summer 

and winter season only 67km and 57km provide service respectively.  

Water Resource and Supply  

Water is one of energetic component for sustainable development.  Based on the information of 

Tercha Zuriya Woreda water office, in the Woreda the current water supply coverage is about 

17.8% and number of people with safe drinking water is about 13,660. FGD participants 

explained that there is scarcity of drinking water and they were use spring and pump water for 

drinking purpose. To fetch water woman’s travels 8-9 km it takes 1 o’clock to fetch water. Due 

to shortage of water women’s and children they were more suffer and the community affected by 

different water born disease like Diarrhea. We can observe that on the forest there is Tabena 
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River which is discharge to Shata River water, the community use Tabena River water for 

different purpose while Guwa mining plc who quarrying Coal dispose the residue to the rivers it 

needs further study the impact of dispose coal residue to the river. 

  

 

Figure 4 Coal Disposal to River Tabena 

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 data 2009 DZASA in all parts of the Woreda except some Kebeles have mobile 

telephone service. 

Electricity  

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

During FGD the community they were explains that there is no electricity access they were 

depend on traditional energy source like fuel wood, animal dung crop resides etc. Tercha Zuriya 

Woreda both Wara and Goriqa town around 234 and 369 were electric power supply beneficiary 

respectively and based on data of Tercha Zuriya Woreda in the Worda from 18 Kebeles only 8 

Kebeles have got electricity service.   
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2.1.2. Drivers and pressure of social environment 

 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. Increasing number of 

population year to year, leads to deforest Koysha forest ecosystem for different purpose 

like agricultural land expansion, charcoal production, house construction and full wood 

consumption and also over grazing were factors that contributed to the deterioration for 

Koysha forest ecosystem. Therefor increasing of population growth is one of the main 

driver and pressure for social environment of Koysha forest ecosystem. 

 As FGD participants explained that lack of awareness that lead the society to use natural 

resources in unsustainable manner especially the surrounding community deforest 

Koysha forests for different purpose.   

 The provision of family planning services is still low in the Woreda. As a result, there 

will be much more delivery and an increase to the existing population. 

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

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

Currently inside Koysha forest ecosystem around 35 households were settled. 

 We can observe the owner of Coal mining made road infrastructure inside Koysha forest 

ecosystem to transport Coal production while this causes degradation and destruct of 

Koysha forest ecosystem. Weak infrastructure causes death of mother during maternity.  

 Increasing of population number that pressure on Koysha forest ecosystem by making 

forest fire in order to charcoal production and increasing deforestation to expand farm 

land, sell fuel wood and settlement. Therefore increasing population number that increase 

the basic need for living like shelter, food etc… so this things causes pressurizes for 

social environment.  
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2.1.3. Impacts due to social environment change 

Over population in the study area that causes scarcity of natural resource specially forest 

resource and degraded the environment. In the Tercha Zuriya 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 Koysha forest ecosystem 

exacerbated the condition of environmental degradation. At Tercha Zuriya Woreda ecosystem 

population pressure cause over deforestation, forest fire, over cultivation, increased the demand 

of fuel wood and constructional 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 food scarcity, land slide and drought. Increasing unemployment number that 

forced to use Koysha forest ecosystem to agricultural activity. Road infrastructure inside forest 

ecosystem for coal transportation purposes that degraded the environment and deforests Koysha 

forest as result which increase the exposer of the land for land slide and for gully formation as 

we can see from below figure. 

  

Figure 5 Degeraded  Land inside Koysha Forest  Ecosystem. 

Deposite of Coal residue in to the river also causes river water pollution even though it needs 

further research. different habitat, fruits, animals and medicinal plant disappear, Due to this the 

society their life depend on forest ecosystem highly affected, disrupted and the service got from 
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ecosystem is decreasing like fruits, medicinal plant, decrease water quality and quantity for 

instance in the past in Koysha forest ecosystem there was wet lands, and around 25-100 springs 

but now due to deforestation wet land totally destroyed and also large number of springs were 

dried up decrease production and productivity, facilitate animal disease and crop pastes, etc.   

➢ As a result of scarcity of drinking water, women and children was more suffering than 

man. They travel 8-9km it take more than 1hour to fetch water. As a result of impure 

water the community affected by water born disease like diarrhea. 

➢ 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.  

2.1.4. Responses to social Environment Change 

From 1986-1991 action aid Ethiopia was done different works like soil and water conservation 

work, from Kamash up to Shapa around 8km  and from Guzoshasho up to Waqa  around 11km 

road were constructed, bridge were constructed , Cash loan and assist sheep and goat to very 

poor society.  In 2003 and 2004 soil and water conservation works was done by SLM 

project.  

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

clothing the gap of increasing population number and the available resource  they were use 

planned reduction of population growth even though contraceptives users are not comparable 

with the number of women in the Woreda for instance  in 2012 Number of mothers receiving 

Contraceptives were only 2378.  

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

population pressure but the policy was not well implemented in Tercha Zuriya 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; 
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  (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.  

2.1.5. Outlook for Socio Environment of Koysha  

If, population growth rate within the study area is nearly increase by 2.9 will continue in year 

2020, the population number will increase by 101,769. And also the demand of food, shelter ,fuel 

energy and farm land, urban expansion and infrastructure expansion will increase, these will lead 

to increase Koysha forest  ecosystem degradation, and decrease 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, land slide, health disease,  

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

increase loss of soil fertility and highly affecting agricultural productivity.  

2.1.6. Recommendation 

In the Koysha forest ecosystem society uses natural resource in unsustainable manner. The 

surrounding society most of their life activity is depend on Koysha forest ecosystem such as fuel 

wood energy, house construction material uses in unsustainable way this makes the environment 

highly degraded. These conditions increase the vulnerability of the society to climate related 
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hazards like flood, drought and land slide. In order to decrease the impact it needs gives 

awareness to the society about sustainable use of natural resources, it needs increase alternative 

energy instead deforest trees, and increase access of clean water, electricity, 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. 

Like Action aid Ethiopia and SLM projects should expand in the study area and they must done 

incessant work unless like both projects done some activities but was not sustainable work so to 

get Concrete works it needs done viable works in the study area. 

The society, Kebele, Woreda and SW region must be done conservation work, afforestation, and 

reforestation, area clothier  and participatory forest management in order to minimize the impact 

of forest and environment degradation on the society.  

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 for Tercha Zuriya Woreda 

economy specially, agriculture play the leading role for their economy development. Based on 

the information DZASA, in 2012 around 93% of the population was engaged by agriculture 

activity. It  is depend on rainfall while due to climate change the crop production and the animal 

production was decreased and  due to shortage of forage lot of animal population was died as a 

result the poverty level of the community is increasing as approved by FGD participants. The 

major food crops that are abundantly produced in the woreda are cereals, pulses, root crop and 

oil seed. The main cereals crops are Maize, Teff, Sorgum Wheat and Barley, pulses crops, such 

as Lentils, Chickpeas, Bean and Boloke, root crops are Toaro, Potato, and Enset  and Nug, Coil 

springs, Linseed, Sunflower, Sesame and pepper are oil seeds. popular productions are 

Groundnut, Ginger and Garlic Soyaben Godere and Enset. The major cereal and Pulses crop in 

Tercha Zuriya were cultivated by QT in 2012 were listed in the following table  

Table 3 The major cereal and Pulses crop in Tercha Zuriya were cultivated by QT in 2012 
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Teff Barley Wheat Maize Fild 

pen/Ater/ 

Pea 

bean 

/Bakela/ 

Lentils/Meser/ Horse Bean 

/Boloke/ 

 30228 651.6 4212 11151.25 2992 190800 208 37003 

 

The major root crops and vegetable production in QT in 2012 In Tercha Zuriya Woreda were 

listed in the following table  

Table 4 The major root crops and vegetable production in QT in 2012 

Sweet 

potato  

Potato Kassava Godere Tekele 

Gomen 

Abesha 

Gomen 

Bitbeet/Qeyser/ 

106484 10000 40200 357800 33900 66750 29100 

 

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

Zuriya Woreda agriculture and natural resource office data indicated that in 2013 number of 

livestock populations were 144, 395 cattle, 38,856 sheep, 38,190 goats, 282, Horse and donkey 

2,851.  

 

Figure 6 Number of Animals that found in Tercha Zuriya Woreda from 2009- 2014 
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As key informant and group discussion the main food crops utilized was Maize, Ensit and 

Godery. They mainly consume cereal based foods and Ensit together with vegetables and 

livestock product.  

Low access of telephone service in the Worda, thus makes difficult to create market linkage and 

market information with their nearby villagers and low access of electricity coverage that makes 

the community fuel wood energy based on Koysha forest ecosystem that aggravate the 

degradation of the forest ecosystem. Low quality of livestock rearing affects the economy of the 

society. As FGD participants describe that some society their economy based on Koyish forest 

ecosystems highly affected due to Koysha forest degradation.  

As FGD participants explain that even though increasing higher level educated people but the 

employment rate is very low so this affects our economy. Based on the data of DZASA of 2012 

in Tercha Zuriya Woreda there is mineral resources such as black and white stone, Sand, Coal, 

and Iron ore are available but its traditionally extracted and quarry construction for such minerals 

are insignificant as result it is difficult to say there is mining activity in the Woreda even though 

there is Guwa mining plc. Extract coal in environmentally unsustainable way. 

2.2.2. Drivers and pressures of the economy 

 

As FGD participants explained that their economy activity is relay on the agriculture and animal 

rearing  it is depend on  rainfall but due to climate change, rainfall variability and shortage of 

rainfall was increase as result crop production was decreased and due to shortage of rainfall lot 

of livestock’s were died so their economy was highly affected. Number of unemployment was 

increase in the Woreda as FGD participants describe that there is unbalanced b/n number of 

educated people and employment rate. Even though in the Woreda have potential of different 

minerals but the mining activity is insignificant as a result the Woreda get the benefit from 

minerals is very low, so this affect the economic development of the Woreda as well as the 

country.    

Insignificant of mining activity, increasing of unemployment rate, 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 Koysha forest ecosystem, 
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lack of accessibility of infrastructure the demand to satisfy the increasing new comers increases 

in over exploitation of the available natural resources and impact of climate change are the main 

driver and pressure of economy development Tercha Zuriya Woreda  society. 

2.2.3. Impacts due to the Economic Condition 

Due to increasing the rate of number of population increase the demand of resources and over 

exploited this, decreased carrying capacity of the environment. 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 re-

establishing Koysha forest ecosystem as a result their economic and ecosystem services, 

including carbon stocks losses time to time. 

There is a gap between population growth and economic development  in the  Woreda The 

community use fuel wood and Charcoal as energy source because of Low expansion of 
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electricity generation from renewable sources of energy for domestic and regional markets and 

lack of modern and energy-efficient technologies these affect Koysha forest ecosystem. 

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 and retarded their economic development. 

Very low mining activity, increase unemployed rate of young society and the Woreda economic 

development income from minerals extracting also decrease or loss. 

Decreasing of agricultural and animal production which decrease the income of the society as 

well as the Woreda economic development due to this the poverty level is increasing in the 

Woreda as described by FGD participants.  

Climate change affects the economy of the society and drought decrease agricultural productivity 

and Kills livestock in different year these influence the Woreda economic development. 

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 Tercha Zuriya 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 were less implemented in 

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

elderly). But the policy was not well implemented in the Woreda. 

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

sustainable natural resource conservation. 

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 
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• Enhancing expansion and quality of infrastructure development 

• Enhancing expansion and quality of social development 

• Building capacity and deepen good governance 

• 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 

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

% in 2020 the population of Tercha Zuriya Woreda will be 101,769  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 in 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.  

Recommendation 

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

instruments for economic development implementing 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, and livestock fattening. Change the cropping pattern to 

cope up with the rain fall pattern variability due to shifting of seasons.  

 To enhance economic development on agriculture it needs 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.  
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 To achieve middle-income status by 2025 in Tercha Zuriya it needs improve, 

infrastructure, agriculture practice by modern farm technology, expand irrigation activity 

and improve livestock production.  

3. Physical Environment of Lake Hashenge 

3.1. Land 

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

Land is the major natural resource on which economic, social, infrastructure and other human 

activities are undertaken. Changes in land use have occurred at all times in the past, present, and 

are likely to continue in the future (Lambin et al., 2003).  

Land is delineable area of the earth's terrestrial surface, embracing all attributes of the biosphere 

immediately above or below this surface, including the plant and animal populations, the human 

settlement pattern and physical results of past and present human activity (terracing, water 

storage or drainage structures, roads, buildings (FAO in 1994). 

Land cover and land use change (LUCC) is a phenomenon starting from ancient time. However, 

the last three centuries witnessed rapid and extensive LUCC as part of global environmental 

changes (Gutman et al., 2004). 

The term land cover originally referred to the kind and state of vegetation, such as forest or grass 

cover but it has broadened in subsequent usage to include other things such as manmade 

structures like building, soil type, biodiversity, surface and ground water (Meyer, 1995). Land 

use refers to a series of operations on land, carried out by humans, with the intention to obtain 

products and benefit through using land resources including soil resources and vegetation 

resources. 

In its wider sense, the term land use denotes the human employment of the land, which includes 

settlements, cultivation, grazing, recreational areas, or industrial zones. Whereas, land cover 

represents the biophysical cover of the land (Duadze, 2004). 
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Koysha forest ecosystem is found in Dawuro zone Tercha woreda, south west region Ethiopia 

and geographically, located between 37° 9' 24" -37° 11' 17" N latitude and 7° 6' 21" to 7° 8' 52" 

E longitudes. 

 

  Figure 7Location map of Koysha forest ecosystem. 
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          Figure 8 partial view koysha forest ecosystem 

Globally land cover and land use change today is altered principally by direct human use, by 

agriculture and livestock rising, forest clearing and mismanagement and urban and suburban 

construction and development. A serious problem the world is facing at present is the 

deterioration of both the natural environment and natural resources. 
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Figure 9 focus groups and key informants  

As we know FGDs are the main primary data providers related to the place where the study area 

was conducted. Before field observations and secondary data collection from the concerned 

sectors, based on the prepared checklist relevant information about the koysha forest ecosystem 

situation were extracted from the interviews with selected focus group discussion and key 

informants. 

 

 Figure 10 Koysha forest land use land cover change 

A total of six LULC types were extracted in Koysha forest ecosystem with different reference 

years, via, 2002, 2012 and 2022 G.c. As indicated in the classification scheme Settlement, crop 

land, forest land, Grazing land, shrub land and degraded are the major identified LULC classes 

for the study periods.  

 

 



25 
 

 

 

 

Table 5 Land use land covers distribution for (2002, 2014, and 2022) in Koysha forest 

ecosystem. 

Class Name 

Year 2002 Year 2014 Year 2022 

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

Settlement 0 0 8.24 0.72 73.7 6.43 

Shrub land 350.28 30.57 469.72 40.99 539.92 47.12 

Grazing land 607.24 53.00 421.93 36.82 258.62 22.57 

Forest 102.77 8.97 197.94 17.28 119.13 10.40 

Degraded land 85.51 7.46 40.88 3.57 135.95 11.87 

Cropland 0 0 7.08 0.62 18.49 1.61 

TOTAL 1145.8 100 1145.8 100 1145.8 100 

 

As it has been seen from the table, six major land use type classifications namely settlement, 

shrub land, grazing land, forest land, degraded land and crop land. Among the major identified 

land uses grazing land and shrub land has remained the dominant form of land use. 1st In the year 

2012-2014G.c, as it has been observed from the above table, from the year 2002 to 2012G.c, 

settlement crop land was nonexistent, shrub land increased from 350.28ha (30.57%) to 469.72ha 

(40.99%), forest land 102.77ha (8.97%) to 197.94ha (17.28%) while Degraded land and grazing 

land were reduced from 85.51ha (7.46%) to 40.88ha (3.57%) and 607.24ha (53%) to 421.93ha 

(36.82%), respectively for the 1st last ten years. The study further shows that, there were, 

considerable conversion of one type of LULCC in to another one in the study area. In the 1st term 

of years interval from 2002-2014, only degraded and forest land were reduced due to the 

expansion of forest land and in the absence of crop land and settlement.  
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2nd In the year 2014-2022G.c, settlement land increased from 8.24ha (0.72%), to 73.7ha (6.43%), 

crop land, 7.08 (0.62%) to 18.49ha (1.61%) shrub land ha 469.72 (40.99%) to 539.92ha 

(47.12%), degraded land 40.88ha (3.57%), to 135.95ha (11.87%) while forest land 197.94ha 

(17.28%) to 119.13ha (10.40%) and grazing land were reduced from 421.93ha (36.82%) to 

258.62ha (22.57%) respectively for the 2nd   last ten years. 

In the 2nd term (2014-2022), the annual rate of forest destruction was started due to the expansion 

of settlement and the demand for land for cultivation is emerging. The expansion of cultivated 

land rural settlement may eventually result in soil erosion and biodiversity/forest/ degradation in 

the study area. 

 

 Figure 11 graphic representation of LULCCC for 2012, 2014 and 2022 G.C  

B/n 2014-2022G.c FGD and key informant interviews confirmed that, this destruction of the 

forest attributed to the rapid population growth and increasing demand of cultivation and grazing 

land as well as demand for construction and fuel wood consumption in the study area, in contrast 

in the 1st period (2002-2012).  
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Table 6 Land use lands cover mapping and change detection 

Class Name 

Rate of change b/n 2014-2002 Rate of change b/n 2022-2014 
Rate of change b/n 2022-

2002 

Area(

ha) 

Area 

(%) 

Area(

ha) 

Area 

(%) 

Area(

ha) 

Area 

(%) 

Area(

ha) 

Area 

(%) 

Area

(ha) 

Area 

(%) 

Area

(ha) 

Area 

(%) 

Settlement 
 

0 

 

0 

 

8.24 0.72 

 

8.24 

 

0.72 

 

65.46 5.71 

 

73.7 

 

6.43 

 

73.7 6.43 

Shrub land 
 

350.3 

 

30.57 

 

119.4 

 

10 

 

469.7 

 

40.99 

 

70.20 6.13 

 

539 

 

47.1 

 

189 16.55 

Grazing land 

 

 

607.2 

 

 

53.00 

 

 

-185 -16 

 

 

421.9 

 

 

36.82 

 

 

-163.3 -14.25 

 

 

258 

 

 

22.6 

 

 

-348 -30.43 

Forest land  
 

102.8 

 

8.97 

 

95.2 8.31 

 

197.9 

 

17.28 

 

-78.8 

 

-6.88 

 

119 

 

10.4 

 

16.4 1.43 

Degraded 

land 

 

85.51 

 

7.46 

 

-44.6 

-

3.90 

 

40.88 

 

3.57 

 

95.1 8.3 

 

136 

 

11.8 

 

50.4 4.40 

Cropland 0 0 7.08 0.62 7.08 0.62 11.4 1.00 18.5 1.61 18.5 1.61 
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TOTAL 1146 100     1146 100     1146 100     

 

Land use land cover change detection is comparative analysis of independently produced 

classifications, and simultaneous analysis of multi temporal data. Following image classification 

as part of the change detection process, accuracy needs to be assessed to evaluate the degree of 

acceptability of the classification process.  

Between 2002 and 2014 for the last 10 years, settlement land increased by 0.72%, shrub land by 

10%, forest land by 8.31% and crop land by 0.62%. This situation shows that, the above 

described land use types have a positive trend. And grazing land decreased by 16% and degraded 

land by 3.9% and has showed a negative trend. The results clearly revealed that the occurrence of 

significant LULC transformation from one land use class to another. Hence, as it was confirmed 

in the group discussion, the scenario of these observed changes both spatially and temporally of 

shrub land cover was due to the increased demand for fire wood, charcoal and construction 

materials for subsistence as well as expansion of forest and cultivated and rural settlement land 

Between 2014 and 2022 for the last 10 years, settlement land increased by 5.71%, shrub land by 

6.13%, degraded land by 8.31% and crop land by 1%. This situation shows that, the above 

described land use types have a positive trend. And grazing land decreased by 14.25% and forest 

land by 6.88% and has showed a negative trend.  

Between 2002 and 2022 for the last 30 years, settlement land increased by 6.43%, shrub land by 

16.55%, forest land by 1.43% degraded land by 4.4% and crop land by 1.61% whereas grazing 

land was reduced by 30.43%.  

Table 7 Change matrix of land use land cover change in Koysha forest ecosystem. 

Lu/Class_Name  

Land use class2002 

Degraded_L

and Forest 

Grazing_L

and 

Shrub_La

nd 

Raw 

total22 

Lu/class 

change 

L
a
n

d
 U

se
 

C
la

ss
2
0
2
2

 Crop_Land 0.80 0.72 12.33 4.63 18.48 18.48 

Degraded 

Land 18.24 4.03 94.60 19.04 135.91 117.67 

Forest 4.43 25.49 33.19 55.99 119.10 93.61 

Grazing 

Land 22.97 12.24 165.39 57.94 258.54 93.15 
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Settlement 4.62 3.62 41.01 24.21 73.45 73.45 

Shrub Land 34.33 
56.66 

260.43 188.39 539.81 351.42 

Grand Total2 85.39 102.74 606.95 350.20 1145.29 747.78 

Lu/class 

change 67.15 77.25 441.56 161.81 747.77 397.51 

 

As the table indicated that, out of 85 ha of degraded land about 65.15 ha has been converted to 

other feature classes units such as 0.80 ha crop land, 4.43ha forest, 22.97 ha grazing, 4.62 ha 

settlement and 34.33 ha shrub land respectively. While about 18.24 ha degraded land remain 

unchanged. Hence the highest degraded land was shifted to shrub land and grazing lands. From 

the total 102.74 ha of forest land about 25.49 ha of forest remain unchanged and about 77.25 ha 

was converted to other land uses i.e. 0.72ha forest to crop land, 4.03ha to degraded lands, 

12.24ha to grazing land, 3.62ha to Settlement and 56.66 ha of forest was converted to Shrub 

Land. So under this land use class the majority of forest land was converted to Grazing Land 

next to shrub. 

Out of 606.95 ha of grazing land about 441.56 ha of land was converted to the following land use 

land cover classes: - crop land (12.35 ha), degraded land (94.60 ha), forest (33.19ha), settlement 

(41.01 ha), and shrub land (260.43ha). While 165.39ha was remain unchanged. Among the 

shifting of one land use to another land use system, the largest shares are shrubs and degraded 

land. 

Out of 350.20 ha of shrub land about 161.81ha converted to crop land forest, grazing land and 

settlement 4.63ha, 29.04ha, 55.99ha, 57.94ha, 24.21 respectively.   

Out of 73.45ha of settlement, about 24.21ha converted to shrub land, 41.01 ha to grazing land, 

3.62ha to forest land and 4.62 ha to degraded land respectively. 

In general from years 2002 & 2022 total area of land cover/land use was 1145.29 ha, among this 

about 397.51 ha of land was unchanged  whereas  747.7 ha of land was converted to other land 

use classes.  
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Figure 12 depletion of resources by LULCC 

As it can be seen from the figure above most part of the study area severely threatened by the 

agricultural land expansion and livestock overgrazing this would ultimately lead to excessive soil 

erosion and disrupting hydrological system of the area. This dramatic increase in both livestock 

and human population induced high pressure in the environment that resulted in the conversion 

of natural vegetation, into cultivated and bare lands through overgrazing of natural grasslands, 

removal of natural shrub for fire wood, and clearing of forests for construction materials and 

charcoal making which eventually resulted in changes in land use/land cover and hence 

vulnerable sloping areas in the area face increased erosion and depletion of nutrients required for 

vegetative growth. 

3.1.2. Pressures and drivers of the Koysha forest ecosystem 

Understanding the complexity of land-use and land-cover (LULC) changes and their driving 

forces and impacts on human and environmental safety is important for the planning of natural 

resource management and associated decision-making.  

Three broad, inter-related groups of factors drive land degradation: biophysical factors that 

determine how land is used; institutional factors that govern broader land use policies; and 

socioeconomic factors that affect the demand for and management of land. 
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In general, land use change that results in land degradation is driven by multiple, interacting 

elements, from the local to the global scales. Over the coming decades, a decrease in the 

availability of productive land will be compounded by competition between land uses. Global 

estimates of the amount of degraded land vary widely, from 1 billion to 6 billion hectares. 

Population pressure  

With the rapid growth in the world’s population, many societies have been demanding more 

from the Earth’s resources and affecting its land surface at ever increasing rate. 

 

Figure 13 expansion of rural settlement  

As the growth of population increased, the demand for agricultural products in general increased 

and also increased the demand for rural settlement land, which resulted in the continuous 

expansion of cultivated land and rural settlement land. This expansion in cultivated and rural 

settlement land probably suggests that food crop supply was achieved through farm land 

expansion rather than intensification (Mohammed and Tassew 2009) as a result of high cost and 

limited access to agricultural inputs as it is true in the study area. 
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Figure 14 population pressure in Tercha Zuria woreda 

The focus group discussion (FGD) and key informants revealed that, cultivated and rural 

settlement land increased in both periods due to increasing population pressure.as we have seen 

from the figure above since (1999-2020) has shown increasing rate for consecutive 21 years. 

This has a great impact on natural resource depletion including the koysha forest ecosystem. 
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Figure 15 deforestation and land degradation by land conversion  

Forests and the benefits they provide in the form of wood, food, income and watershed 

protection play a critical role in enabling people to secure a stable and adequate food supply 

(Badege, 2009), but since 2014 the Goa coal mining private limited company newly introduced 

in to the koysha forest ecosystem to extract the coal mining by constructing more than 4.5km 

road   extended from the main asphalt road to the coal Ming. Therefore the PLC is excavating 

koysha forest ecosystem using different machines like dozer. This situation is highly damaging 

the most important forest trees and aggravating the land soil erosion and finally the land 

degraded process as it can be seen in the figure above. 
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  Figure 16 mining extruction  

Minerals are natural resources used for development of a nation. According to Dawro zone 

water, mineral and energy resource department, annual report 2012, Dawro zone have many 

mineral resources. Tarcha zuria woreda is also rich in mineral resources like construction stone, 

white and black, sand, coal, iron ore and red ash. But many of them were extracted by traditional 

way and they are also insignificant.  
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Over grazing  

 

Figure 17 over grazing  

Animal lives are under pressure, facing threats that include habitat loss from forest clearance, 

agriculture, herding and hunting for food profit. As it can be seen in the figure above, over 

grazing is the major problem. According to the views of the local community (FGD) from time 

to time the cattle population has been increasing as the population increasing and the livestock 

forced to distract the forest and other biodiversity resources through free grazing system.   

3.1.3. Impacts of Land/Use Land Cover Change 

The growing population and increasing socio-economic necessities creates a pressure on land 

use/land cover. This pressure results in unplanned and uncontrolled changes in land use land 

cover change. The land use land cover change alterations are generally caused by 

mismanagement of agricultural, urban, range forest covers and grazing lands which lead to 

severe environmental problems such as landslides, floods etc. 

Land use/land cover changes are important elements of the global environmental change. Though 

land use and land cover changes are usually local and place specific, their impacts collectively add up 

to global environmental change, which changes include: desertification, biodiversity loss. 

http://www.omicsonline.org/scholarly/environmental-microbiology-journals-articles-ppts-list.php
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Land use/land cover change (LULCC) is associated with large negative impacts on ecosystems 

observed at local, regional and global scales. High rates of water, soil and air pollution are the 

consequences of observed LULCC. Biodiversity is reduced when land is changed from a relatively 

undisturbed state to more intensive uses like farming, livestock grazing, selective tree harvesting, etc. 

(Lambin etal, 2006). In response to the increasing demands for food production, agricultural lands 

are expanding at the expense of natural vegetation and grasslands (Ellis etal, 2007). These changes in 

land use/land cover systems have great impact, among others, on biodiversity, soil degradation and 

sustainability of agricultural production. 

With the permission of the regional government about 12ha of forest land was damaged by asphalt 

road construction for the last few years. 

3.1.4. Responses  

Upon the land use land cover change perspective, there was no any response taken by the region, 

zone and kebele level to reverse the problem of rapid land use land cover change on koysha 

forest ecosystem for the last 21 years. 

3.1.5. Outlooks  
According to  land use land cover change (detection analysis, from 2002- 2022), the cultivated 

land expanded by 1.61% and forest land by 1.43% settlement by 6.43% degraded by 4.4% 

whereas grazing land  was declined by 30.4% respectively for the last 30 years.  The reason 

behind for the increment of forest land changed by plantation forest the grazing land converted to 

crop land this makes the crop land and settlement were expanded.  

Now days, Koysha forest ecosystem was highly exposed to many complications such as land 

slide, road construction and gully formation. So that, it needed a well understood management 

system to reverse this degraded ecosystem otherwise if the current actions are happing in the 

future, after some years, the forest will be out of providing services. 

 3.1.6. Recommendations 

• Integrated land use and development planning and policy reform are suggested to encourage 

the on-going and planned ecosystem restoration, degraded land rehabilitation, and 

biodiversity conservation intervention in Koysha forest ecosystem 
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• An effective watershed management plan and practice should be employed at the landscape 

level by prioritizing the sub-watershed for conservation and management based on 

degradation level. 

• The collaboration and commitment of the region and zone, local government with other 

stakeholders and working very closely with communities through participatory approach is 

an important way to reverse the current trend of LULC changes in the area. 

• The Tercha Woreda government must work hard to protect the severely affected forests from 

any interference and should apply area closure. 

• The ongoing road project will play a major role in deforestation of Koysha forest ecosystem. 

Therefore, the road should be constructed in a way that does not damage the natural forest. 

• The regional government and the woreda government need to prepare an environmental 

impact assessment document and move it into development, as other areas are depleting the 

natural forest due to the mining area. 

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

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

either the government or nongovernmental organizations have a sound contribution on forest 

protection and recovery processes in the area. 

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

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

amount role in rehabilitation and minimizing of Koysha forest degradation. 

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

The definition of land degradation is as follows: “Reduction or loss, in arid, semi-arid and dry 

sub-humid areas, of the biological or economic productivity and complexity of rain fed cropland, 

irrigated cropland, or range, pasture, forest and woodlands resulting from land uses or from a 

process or combination of processes, including processes arising from human activities and 

habitation patterns, such as: (i) Soil erosion caused by wind and/or water; (ii) Deterioration of the 

physical, chemical and biological or economic properties of soil; and (iii) Long-term loss of 

natural vegetation; 

Land degradation processes, which imply a reduction of the potential of productivity of the land 

(e.g., soil degradation and accelerated erosion, reduction of the quantity and diversity of natural 
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vegetation) are widely spread in Tercha zuria woreda. Soil degradation is the one and the major 

form of land degradation that have been stayed for long period as the bottlenecks of the country’s 

economy and human wellbeing. 

3.1.8. Driver and pressure for land Degradation 

Land use land cover is one of the factors that determine the rate of soil loss due to erosion 

(Woldeamlak 2002). Removal of vegetation cover means exposing the land to soil erosion 

(Tsehaye and Mohammed 2013). This process accelerates removal of soil particles and increased 

sheet, rill and gully erosions by reducing the protection of soil cover. Considering the observed 

LULC changes in cultivated and rural settlement and bare land, the study area could be prone to 

soil erosion. 

 

Figure 18 land degradation by soil erosion  

Soil degradation is the key component of land degradation, and there is almost no form of land 

that does not include soil degradation. Many definitions are given for the term ‘soil degradation’. 

It is the decline in soil quality leading to a reduction in other components of land resources (e.g. 

vegetation, water, and air). Soil erosion is a physical process that causes land and soil 

degradation, and refers to the displacement of soil particles by water, wind and/or forces 

associated with farming activities such as tillage that eventually results in reduction in soil 

productivity due to physical loss of topsoil, reduction in rooting depth, removal of plant 

nutrients. 
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Figure 19 Forest degradation by soil erosion  

 Table 8 the Proportion of land owned by community at district level  

No Proportion of land owned by community Value in % 

1 Grazing and exposed soil 13 

2 Water body 0.98 

3 Agricultural lands  62 

4 Forest lands  15.5 

5 Bush and Shrubs 1.5 

6 Others lands  2.5 

7 Homestead area 4.52 

Source TZWAO, 2022 

As we have seen from the table above the highest coverage in percent among the all land use 

types owned community is the agricultural and the smallest coverage is water body.  

The proportion of land degradation affected by land slide 35%, rill erosion by 9%, sheet erosion 

14%, and gully erosion 11%, flooding 33%, salinization12% and 54% by desertification 

(TZWAO, 2022). On the other hands, the land degradation due to Agro-chemical usage by 30%, 
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other chemical by 10% and the proportion of land affected by deforestation 12% and by 

deforestation is 5.5%. 

 

 Figure 20 graphic representation of land degradation  

FGD described us in the absence of strong land use planning, the current land use system many 

farmers around the area are scrambling the forest ecosystem and other natural resource extracting 

and expand their farmland. As it can be seen in the figure more than 35% of the land was 

affected by land slide and secondly 33% of the land flooding. Therefore it needs to manage the 

study area by constructing integrated watershed management activities. 
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Figure 21land degradation  

Koysha forest ecosystem land degradation is not only affected by the soil erosion rather it could 

be affected by other agro chemical usage and over grazing and misusing of land management 

practices as indicated in the above figure. 

 

Figure 22 land degradation through extraction of minerals 

Income of the living community  
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The means of livelihood of the community around the koysha forest ecosystem is both mixed 

agriculture type (i.e animals rearing and crop cultivation). Agriculture is one of the predominant 

economic activities in Dawro zone and more than 93% of population is engaged in agricultural 

activities. About 56% of the land is suitable for farming (DZASA, 2012). Therefore, the major 

cereal crops are, Teff, maize, wheat and barley. Whereas the major rearing animals in the study 

area are cattle, sheep, goats, horse, mules, donkey and poultry (DZASA, 2012). 

 

Figure 23 land degradation through soil erosion by water 

Agriculture in Ethiopia is increasing, but it confronted with the pressure from a rapidly growing 

population and diminishing natural resources (Mulugeta, 2004). Ethiopian agriculture faces the 

challenge of providing food for a growing population (Abate, 2010). One of the immediate 

problems facing Ethiopia today is land degradation, particularly loss of vegetation cover and soil 

erosion contribute significantly to low agricultural productivity. 

The average crop production in Tercha zuria woreda is 38.12quintal /ha, land productivity also 

decline due to the unsustainable use of natural resources in the area. From the total land owned 

by the local community, more than 5.5% was owned by informal ownership holding systems. 

This situation was created land conflict among land holders. But after, accomplishing more than 

91% of the 2nd level of land certification at individual level, land boundary conflict was highly 
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reduced (TZWLAO, 2022). Associated to this the interest of demand of farmers on land taxation 

payment is 2.5%. 

 

 

 

Figure 24 deforestation and land degradation 

Deforestation and land degradation by soil erosion is a serious problem in koysha forest 

ecosystem, especially the area has a potential to mineral resources. But Goa private limited 

company is the major cause for the destruction of forest trees and land productivity by the means 

of constructing the roads which is linked from the forest ecosystem to the main asphalt roads. 

More than half of the Earth’s original forest is gone, cleared for pasture, timber, fuel wood and 

farming.  Valuable timber is removed and the remaining forest is cleared for farming. In many 

cases, settlers raise crops for only few years before the soil is leached of nutrients and can no 

longer support agriculture. When the soil becomes barren, settlers will clear additional forest to 

raise crops, resulting in more soil erosion. Species of wildlife that live in the forests are displaced 

or killed when these forests are cleared by farmers. Not only are wildlife species endangered by 

habitat destruction, but many species are facing extinction (Mohammed and Butswat, 2005). 
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3.1.9. Impacts of land degradation  

Land  degradation  is  a  concept  in  which  the  value  of  the  biophysical environment is 

affected by one or more combinations of human induced processes acting upon the land. “Global 

assessments of land degradation estimate 15% of the world’s total land area shows evidence of 

damage, mainly a consequence of erosion, nutrient loss, salinization and physical compaction. 

“According to Tarecha zuria woreda Agriculture office report 2022, more than 55602 numbers of 

persons were affected by land degradation. 

 

  Figure 25 productivity decline  

A good understanding of dynamics involved in food production is critical for the improvement of 

food security. It has been demonstrated that an increase in crop yields significantly reduces 

poverty. Soil erosion and the effects of soil erosion on crop productivity have become emotional 

issues and have attracted the attention of agriculturists, environmentalists, and the public in 

general. As it can be seen in the state and trend section, the land was highly affected by soil 

erosion by water and other mineral extraction activities in the area. As we have seen the figure 

the FGD confirmed that, due to miss management of land use the production has been decreasing 

from the last 30 years to now. 
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As the FGDs revealed that, due to high run off and flood occurrence in 2007 to 2008 E.c more 

than 45 farmers were displaced from this permanent residences and more than 15 ha of their land 

was damaged by this erosion hazards. 

As FGDs confirmed that, in 2002 and 2013 E.c more than six and seven hectares of land was 

damaged by land slide respectively. The land slide   is frequently occurred every three years’ 

time interval. 

3.1.10. Response  
SLM and PNSP projects are established in Tarecha zuria woreda to complimentary food security 

by performing integrated watershed management works. Under these two projects more than 

55% of the households are ensuring complimentary their food security. To reduce this land 

degradation male 10900, female 8190 with a total of 19090 participants were involved in soil and 

water conservation activities.  

In addition to the above listed physical, other land management practices are shifting cultivation, 

crop rotation   and physical and biological soil and water conservation measures. 

The sustainable land management project was started from 2003 to 2004 and involved various 

soil and water conservation activities with the participation of the local community and protects 

more than 3 hectares of community forest.  

Action Aid project has been working in the woreda for five years from 1986 to 1990, during this 

time it has covered more than 5 hectares of land with soil and water conservation measures.  And 

about 11 km road and small bridge built for community services, in addition to this it Provides 

credit services to the community in Tercha zuria woreda. While both projects were instrumental 

in protecting the Koisha forest by doing better for the community, after two projects were 

completed their agreement the Koysha forest did not continue to function, because the 

community has not been able to accept and maintain the forest.  

3.1.11. Outlooks  

According to the findings the analysis, under Koysha forest ecosystem in land degradation 

perspective, more than 35% of forest damaged by land slide, 34% by gully formation and 33% 

by flooding problems. In addition to this asphalt road construction company more than 12 ha of 

forest land damaged and converted to bare and degraded land in the last few years. And since the 
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area has a potential of mining like coal, one private limited company was engaged in this 

activities and a major factor for land degradation and soil erosion occurrence. From this we can 

understand that, how the study area was highly affected by different influences. The Koysha 

forest ecosystem has been severely affected by the current deforestation problems due to the lack 

of attention paid to the forest. As a result, if deforestation continues, land degradation will 

continue to worsen unless; the region, zonal, and woreda governments do not pay special 

attention to mining and road construction. 

3.1.12. Recommendation  

Land degradation is one of a serious agricultural problem that posed severe threat to current and 

potential food production and the livelihood of peoples in Ethiopia. The shortage of land, rapid 

growth of population and demand for increased food production intensified the pressure on the 

land and aggravated the process of land degradation.. 

• Implement integrated soil and water conservation efforts. For example, gully rehabilitation 

check dam construction work. 

• Implement monitoring and support systems to ensure that mining and road construction 

projects do not negatively impact the environment before they are put into operation. 

• Encourage various non-governmental organizations to engage in rehabilitation of affected 

areas. 

• Raising public awareness on environmental issues and land degradation 

• Encourage nursery establishment for seedling raise to cover the degraded land  

3.2. State and Trends of Forest   
 

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

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

forest regions which are heavily dependent on these resources for their livelihoods (MEFCC, 

2018). Managing forests sustainably and equitably will be essential for maintaining the 

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

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

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

forest resources available provide goods and services of significant values to the society, 
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environment and economy (Moges et.ai, 2010). Afromontane vegetation, especially the dry 

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

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

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

change mitigation . 

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

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

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

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

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

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

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

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

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

2012).  

Ethiopia is a landlocked and predominantly agrarian country. Agriculture, including forestry, 

accounts for 54% of the Gross Domestic Product (GDP), employs 85% of the population, 

accounts for about 90% of the export and supplies over 90% of the raw materials for the agro-

industries (MoFED 2006). Ethiopia owns diverse vegetation resources that include high forests, 

woodlands, bushlands, plantations, and trees outside forests. Each of these vegetation resources 

variously contributes to the production, protection and conservation functions, and play 

significant role in the national and local economy. There are six key economic roles that forest 

resources play in Ethiopia: (i) foreign currency earnings, mainly from export of non-wood forest 

products; (ii) import substitution for energy; (iii) contribution to the GDP; (iv) employment 

generation; v) livelihood support for millions of citizens, and vi) provision of environmental 

services that support other sectors, particularly agriculture, construction and energy. At local 

level forests and trees provide food, medicine, energy, fodder, farm implement and construction 

materials. Upon conversion forestlands have been offering fertile croplands to sustain crop 

production. When protected forests are used as rangelands, act as biological measures to 

conserve soil and water and provide watershed protection. Studies show that 90% of the energy 
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used in Ethiopia originates from biomass, and nearly 80% of human and 90% of livestock 

populations in Ethiopia depend on traditional herbal medicine for primary health care (WHO 

2002 and Yinger et al. 2007).The current area estimate for plantations is at 972,000 ha including 

commercial plantations, small holder eucalypt woodlots and community forests (MEFCC, 2015).  

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

deforestation and forest degradation in Koysha forest ecosystem located in Dawro zone in South 

West region.  
Descriptions of words 

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

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

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

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

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

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

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

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

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

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

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

plenty of sunlight and limited shade.  

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

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

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

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

growing conditions. 

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

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

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

https://en.wikipedia.org/wiki/Forest
https://en.wikipedia.org/wiki/Habitat
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Herbaceous_plant
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Tree
https://en.wikipedia.org/wiki/Height
https://en.wikipedia.org/wiki/Species
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degradation results owing to decrease in tree cover, the biodiversity in the forests or the changes 

to a lower state of the forest structure. 

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

uses other than forest. 

Approaches to Conduct the State of Environment 

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

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

pressures (human activities), environmental state (negative trends), impacts (cascading social, 

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

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

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

at least reduce the pressure. 

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

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

identifying the key pressures and drivers that “if addressed” would provide the greatest 

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

the most impactful issues. 

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

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

quality and the resulting impact of the political choices made, or to be made in the future.  

 

3.2.1. State and Trends of Forest on Koysha Forest Ecosystem 

 

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

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

depending on forest products either directly or indirectly (Anonymous, 2008). Mostly, 
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indigenous forest dwellers were the primary users of forest resources to a higher degree for 

domestic uses and income generation. 

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

Commiphora, Combretum Terminalia, Dry Afromonotrne and Moist Afromontra.  

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

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

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

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

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

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

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

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

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

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

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

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

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

Ethiopia has close to 17.35 million ha (15.7% of the country area) of forest resources, including 

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

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

western and south-eastern parts of the country  

Table 9 Estimates of area cover of various forest resources in Ethiopia  

Forest Types Area (ha) 

Bamboo 519,124 

Dense Woodland 10,739,286 

Natural Forest 5,266,419 

Plantation 827,613 

Total Forest types 17,352,443 

  Source: MEFCC, 2015 
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The study was conducted in South West Region Dawro zone in Tercha Zuria Woreda in Koysha 

forest with the surrounding Keble like Gergesho, Shapa, Godama and Gzoshashu. During this 

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

primary data was collected from FGD, key informants from kebele administrator, development 

agents and Landsat image. Field observation was also another primary source of data that 

support the analysis of the study. On the other hand, secondary data was used to conduct the 

study. This data was collected from published documents, region and woreda reports. During the 

desiccation in FGD and also woreda report, plantation forest around the study area was highly 

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

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

trees for fuel wood consumption, furniture product and charcoal and also overgrazing.  

Table 10Estimated forest cover of Dawro zone in ha 

No Worda Estimated area under forest (ha) 

1 Dissa 4300 

2 Zaba Gazo 6050 

3 Loma 3530 

4 Gena 7900 

5 Mari Mansa 9,450 

6 Esera 21,300 

7 Tercha Zuria 6550 

8 Mareka 3335 

9 Kechi 23,300 

10 Tocha 9,400 

Total 95115 

Percentage of  forest coverage 19.75% 

  Source: Dawro zone report, 2010 

The estimated total forest coverage presented (Table 10) indicating 19.75% from total area of the 

Zone, 451,452 ha, from this the forest coverage of study area (Tercha Zuria ) was 6550 

ha.According to the report obtained in 2012, the total forest coverage of tercha zuria woreda was  
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8569 ha from this 4574 ha was covered by Natural forest, whereas 3995 ha was covered by  

plantation forest. 

Forests are very important for the maintenance of ecological balance. It is also good for the 

control of run-off, replenishment of ground waters and for the maintenance of hydrological 

cycles. Even though, the Dawro Zone have better natural vegetation its depletion is at alarming 

rate. Due to the activities and intervention of man the forest resource is changed into cropland 

and grazing land. 

The dominant natural vegetations are mainly broad-leafed forest like Weira, Tid, Zigba, Koso, 

Tikurinchet, bamboo tree, etc.  

 

 

 

 

 

 

 

 

 

 

Table 11Forest cover change of koysha forest from 2002-2022 

 

Year G.C 

 
 

2002 2014 2022 
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Source: GIS and remote sensing 

According to the data obtained from GIS reading in 2002 there was no any settlement around the 

forest area but in 2014 and 2022 there was settlement expansion because the Tercha woreda is 

near to the forest area due to this reason there was a great expansions of settelmetment. This is 

one of the cases for the degradation of forest ecosystem. The forest cover change shows that the 

forest resources increased from 2002 to 2014 because projects like Action Aid and SLM projects 

were a great contribution for forest management but after 2014 the project were phased around 

the area consecutively the forest coverage was decrease from 197.94 ha to 119.13 ha in the year 

between 2014 to 2022.As show above table Other land uses such as settlement,shrubland,grazing 

land ,degraded land and crop land was increase highly. 

Table 12 Land use Change matrix of koysha forest from 2002-2022 

Lu/Class_Name  

land use class2002 

Degraded_Land Forest Grazing_Land Shrub_Land 

Raw 

total22 

Lu/class 

change 

L
an

d
 U

se
 C

la
ss

2
0
2
2

 Crop_Land 0.80 0.72 12.33 4.63 18.48 18.48 

Degraded Land 18.24 4.03 94.60 19.04 135.91 117.67 

Forest 4.43 25.49 33.19 55.99 119.10 93.61 

Grazing Land 22.97 12.24 165.39 57.94 258.54 93.15 

Settlement 4.62 3.62 41.01 24.21 73.45 73.45 

Shrub Land 34.33 
56.66 

260.43 188.39 539.81 351.42 

Grand Total2 85.39 102.74 606.95 350.20 1145.29 747.78 

Lu/class change 67.15 77.25 441.56 161.81 747.77 397.51 

 

Class Name 

Settlement -- 8.24 73.70 

Shrub land 350.28 469.72 539.92 

Grazing land 607.24 421.93 258.62 

Forest 102.77 197.94 119.13 

Degraded land 85.51 40.88 135.95 

Cropland -- 7.08 18.49 

TOTAL 1145.80 1145.80 1145.80 
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The above Table shows that, LULC in the study area have undergone significant modifications 

and conversions in the course of the study years. From the total 102.74 ha of forest coverage 

only 25.49 ha forest was unchanged but 77.25 were converted to other land uses i.e. 0.72ha 

forest were shifted to crop land, 4.03ha of forest was converted to degraded lands, 12.24ha of 

forest was converted to grazing land, 3.62ha altered to Settlement and 56.66 ha most of forest 

was converted to Shrub Land was changed from the year 2002 to 2022. 

Table 13 the most dominant tree species found in Koysha forest ecosystem. 

No Local Name  English name  Scientific Name 

1 Woira African Olive Olea europaea L. 

2 Girar Acacia Acacia senegal 

3 Wanza Large-leaved cordia Cordia Africana 

4 Yehabesha Tide Cypress Cupressus Lusitanica Mill 

5 Grevila Grevillea/Silk Oak Grevilla robusta 

6 Besana Broad-leaved croton Croton macrostchyus 

7 Shola Cape Fig Ficus sur forssk 

8 Girare Acacia abyssinica Acacia nilotica (L. 

9 Agam 1. Carissa spinarum Carissa spinarum L 

10 Bisana 1. Croton macrostachyus Croton zambesicus 

Source- from FGD  

3.2.2. Driver and pressures Koysha forest degradation  

A drivers-pressures-state-impact-response (DPSIR) framework distinguishes between drivers 

and pressures. Drivers are the ultimate factors that cause change, and pressures are the more 

immediate factors that affect the environment.    

According to the data collected Tercha woreda Agriculture office the main cause for the 

deforestation of the natural vegetations is the following! 

❖ Efforts to increase farm lands; 

❖ Fuel wood demand; increment 

❖ Demand for furniture industry; 

❖ Resettlement;  

 To resolve the current problem, taking appropriate measure and giving community 

awareness is better way to conserve and protect this life giving resource. Unless drastic 
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measures have taken to reverse these dangerous trends of deforestation, it could lead to far-

reaching problem 

The main drivers in Koysha forest ecosystem  

➢ Population growth 

✓ Human population growth due to government program relocating people to the 

forest area.According to the data obtained from Land sat image in table 12 the 

settlement program in the study area was highly increased from year to year, which is 

8.24 ha ,73.70ha in the year 2014 and 2022 consecutively. According to the field visit 

and participants explanation the forest area is near to Tercha zuria woreda due to this 

the forests were degraded for different purpose like fuel wood, charcoal, for industrial 

purposes and for house construction. 

 

✓ Animal population: As we discussed in the FGD the participants explained that the 

number of animal population increased from day to day. In the study area most 

of the livelihood of the local community depand on animal raring 

due to this the community use the forest part as a grazing land. As 

shown in LULC the forest land was changed in shrub land and also 

the shrun land was highly changed in to grazing land this is due to 

the increment of animal population.    
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Figure 26 Animals gazing the forest area 

 

➢ Coal mining: The participants in the FGD explained that coal mining is one of the major 

driver for the degradation of forest because in order to produce coal the investor construct 

nonstandard road by degrading the forest to make the suitable condition for coal mining, 

unfortunately the road is highly eroded during rainy season, due to this the forests around 

the road was highly degraded through massive erosion.  
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Figure 27 Coal mining  

The major pressure exerted on the degradation of Koysha forest 

➢ Round wood demand for house construction and industrial purpose. Participants in the 

FGD and also Woreda experts explained timber industries use the forest highly; especially 

Cordia Africana and Eucalyptus trees are highly used for tawella and atanna. 
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Figure 28 Eucalyptus tree for Construction 

➢ Household fuel energy demand: In Ethiopia, fuel wood is the most important source of 

energy, where 96 percent of the population is dependent on biomass energy sources for 

cooking and other energy demands (Mekonnen, 2012). Such extreme dependence on 

traditional fuels has its impact on the natural environment. Especially the heavy dependence 

on fuel wood has multifarious and related problems which have to do with deforestation, land 

degradation and another circle of fuel wood crisis. In spite of the measures that are being 

taken at country level in order to rehabilitate the environment, the consumption of biomass 
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fuels has been increasing by 2.5 percent (Mekonnen, 2012).  Consumption of traditional fuels 

has negative environmental, economic and health impacts. That is, increased use of firewood 

leads to deforestation. It resulted in ecological imbalance. The participants explained that 

koysha forest ecosystem is one of energy source for rural as well as urban community. 

 

Figure 29 Fuel wood collection  

 

 



60 
 

 

➢ Increasing household charcoal demand: Global demand for charcoal is increasing 

mainly due to urban population in developing countries. More than half the global 

population now lives in cities, and urban-dwellers are restricted to charcoal use because 

of easiness of production, access, transport, and tradition.  The participants in the FGD 

explained charcoal is highly produced. The economy of the local community highly 

depend on charcoal selling. 

3.2.3. Impact of deforestation and forest degradation on the livelihood of local 

communities. 

Forests play an important role in the environment like providing the basic necessities, providing 

habitat for the variety of wildlife species, contribute to the control and moderate climate, prevent 

soil erosion and flooding despite the benefits obtained from forest ecosystem goods and services, 

the clearing of forest and deforestation have contributed to the continued decline of forest 

resources in Ethiopia. The participants of FGD as well as woreda forest expert clarified that 

degradation of forest ecosystem bring various impact to the local community, some of them are:- 

➢ Declining the abundance of medicinal plants: FGD participants explained that there were 

numerous medicinal plants in forest ecosystem. Currently those plants like shenewa 

Damakese, mlawa, sengana,tinjao and chenga plants were reduced in alarming rate due to 

deforestation, through increasing demand for charcoal, fuel wood collection and construction 

material.  

➢ Wild animals were threatened: The participants of FGD explained that degradation of 

forest ecosystem was one of the cause for the declining of wild animals like: Lion, 

Deer,Liopard,snake and pig 

➢ 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.  

➢ Reduction of honey product: The participants explained that for the previous year there was 

high amount of honey product, but know the product is declined because large trees that was 

available to put beehive was deforested. 
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➢ Drought was occurred. According to koysha kebeles FGD participants in 2012 above 350 

cattle’s were died. 

3.2.4. Response of deforestation and forest degradation 

  

Even if there were no responses taken from Regional, Zonal and Woreda level to solve those 

problems for the protection of deforestation and forest degradation from the local community  

3.2.5. Outlook 

 

Unless the stakeholders reverse forest coverage change of the area, the people will lose the total 

forest and shrub area for the next 50 years.   

As the data obtained from GIS land use land cover detection, 2020 the forest coverage of the 

forest ecosystem from the year 2002 to 2022 was declined by 0.82 ha in each year and also the 

total coverage of the forest will be declined by 41ha for the next 50 years. This will in turn 

contribute to livelihood food insecurity among people living in the forest-farm interface.   

If deforestation and forest degradation in South west Ethiopia continues as the existing rate, the 

amount of rainfall infiltrating in to the soil as well as percolation of water into ground will be 

reduced. This leads to low water availability during dry seasons, affecting human and livestock 

access to water throughout the year.  

 

3.2.6. Option for future action  

Working to end deforestation and forest degradation while helping to restore forests lost is our 

best chance to solve the climate emergency, protect wildlife, and defend the rights of Indigenous 

Peoples and traditional local communities. That’s why we are campaigning for more forests 

tomorrow than there are today. So in order to reduce and to end deforestation and forest 

degradation all stockholders should better to undertake the following actions:-  

• Participatory forest management should be practiced in and near watersheds, as part of 

the national Sustainable Land Management Program (SLMP). This is contributing to 

greater resilience on the part of smallholder farmers, in the face of climate change 

• Appropriate soil and soil water conservation practice should be applied for better 

management of forest as well as to create sustainable and suitable environment. 
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• Reinforcing and expanding forest protected areas; and adopting agroforestry, 

afforestation and reforestation and sustainably managing existing planted forests to meet 

demand for wood, thereby reducing pressure on natural forests. 

•  Establishes forest nursery seedling site in the command area and produce sufficient 

amount of seedlings for plantation purpose 

• Putting in place disincentives such as fines for forest clearing, laws and regulations to 

protect forest, and zoning for production and protection. They concerned body should 

give awareness for the community about the impact of deforestation and forest 

degradation on the local community as well as the environment. 

Generally, the government as well as the local community should practice Environmental policy 

on the ground level. 

3.3. State and trend of Biodiversity  

3.3.1. State and trend of Biodiversity for Koysha Forest ecosystem  

The earth is bestowed with so much diversity in myriad forms, which is important for our very 

existence on the planet. The variety of genes, species and ecosystems are various components of 

benefits and social contributions. Biodiversity is seen as interdisciplinary science biological 

diversity, which is important to mankind for various reasons. This includes: source of food, 

timber, medicines, and fiber etc., support functions, such as flood control, climate regulation, and 

nutrient cycling, resilience to disturbance and environmental change, source of pollinators, 

carbon storage and sequestration, economic, recreational, human health and as socio-political 

activity (Vane-Wright, 1996).  

Ethiopia is one of the world countries, which is rich in faunal, floral and microbial diversity. 

Ethiopia is considered as the fifth largest floral country in tropical Africa. The flora of Ethiopia 

is very diverse with an estimated number between 6,500 and 7,000 species of higher plants, of 

which about 15 percent or more are probably endemic. Ethiopia is also rich in faunal diversity 

with mammals (277 spp.), birds (861 spp.), reptiles (78 spp.), amphibians (54 spp.), and fishes 

(101 spp.) (Mishra et al,2012). 
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Southeast is one of the new administrations (kelel) of Ethiopia, Dawaro zone is the part of this 

kelel which is rich in floral biodiversity. It’s highly characterized by diversified tree species.  

Koysha forest is one of the natural forests of Ethiopia found in the Dawaro zone. The forest is a 

natural forest which is characterized by diversified tree species. Koysha forest encompasses 

different kinds of plant species, which are very useful for ecological stability. Beside this in 

Koysha forest there were different varieties of wild life and bird species. The reason which 

makes the forest a preferable by wild life species was its appropriate habitat. But nowadays the 

forest is under a great influence due to different reasons; the main reason is agricultural land 

expansion and the other is fuel wood consumption.  

3.3.1.1. Flora Biodiversity of Koysha Forest 

Change Detection of Vegetation Cover by NDVI Technique 

Overview of NDVI 

The normalized difference vegetation index (NDVI) is developed for estimating vegetation cover 

from the reflective bands of satellite data (Sahebjalal and Dashtekian, 2013). NDVI is a widely 

used technique to detect land use land cover change, especially change of vegetation area and its 

pattern. Due to increase of both spatial (from km to cm) and spectral resolution (from wide band 

range to narrow band) of remote sensing data, it is possible to work in micro level. Satellite 

images are required to prepare NDVI by the GIS software. It is an indicator of vegetation health. 

Forest eradication is measured through the NDVI technique. It is also a powerful tool for the 

collection of data about vegetation from the satellite images. An important step in the utilization 

of satellite data to monitor change is the ability to compare images from different dates, for 

different plots on different scenes (Coops et al., 2008). 

The NDVI is a simple numerical indicator which is related to Photosynthetically Active 

Radiation (PAR) and basically measures the capability of leaves (Malo et al., 1990) and gives a 

measure of the vegetative cover on the land surface over wide areas. 

The NDVI algorithm is computed by subtracts the red reflectance values from the near-infrared 

and divides it by the sum of near-infrared and red bands. The function used such follow (Tucker, 

1979)  

NDVI= (NIR-RED) / (NIR+RED) 
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NDVI values are ranging from -1 to 1. Very low value of NDVI corresponds to barren areas of 

rock, sand, snow, cloud etc. Moderate values represent shrub and grassland while high value 

indicates temperate and tropical rainforests. Bare soil is represented with NDVI values which are 

closest to 0 and water bodies are represented with negative NDVI values (Karaburun, 2010). The 

objects indicated by different NDVI values are given in the table 14. 

Table 14 NDVI range and concerned objects. 

Ranges Name of the Objects 

-1 Water Body  

0 - 0.2 Bare Soil, Rock, Sand and Snow, Cloud  

0.2 - 0.3 Shrub and Grassland  

0.3 – 0.5 Sparse and Unhealthy Forest  

>0.5 Dense and Healthy Forest  

 

The NDVI technique is easy to implement and simple to interpret, but it has many flaws. 

Satellite-based NDVI are influenced by a number of non-vegetation factors: atmospheric 

conditions (e.g. clouds and atmospheric path-specific variables, aerosols, water vapor), satellite 

geometry and calibration (view and solar angles), as well as soil backgrounds and crop canopy 

(Justice et al., 1991). Similarly cloud shadows affect NDVI values and lead to misinterpret the 

result. 

In order to investigate NDVI values, it is categorized into three different classes like areas with 

low (0.2-0.3), medium (0.3-0.5) and high (>0.5) vegetation density on the basis of NDVI ranges 

of the years 2003, 2013 and 2022 images. 0.2- 0.3 NDVI value represents shrub and grassland, 

0.3-0.5 indicates sparse and unhealthy forest whereas >0.5 NDVI value represents healthy and 

dense vegetation. Here, I use remote-sensing techniques to examine the forest loss over the last 

20 years. 
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Figure 30 NDVI Value of Koysha Forest 

 

 

Table 15 Change of Vegetation Cover from 2003 to 2022 

 
NDVI 

Density 

Classe 

(Vegetation 

Cover) 

2003 NDVI 

Classes Area  

2013 NDVI 

Classes Area  

2022 NDVI Classes 

Area 

Change 

Between 

2003 and 

2022  

Average 

Rate of 

Change  

Km2 % Km2 % Km2 % Km2         Km2           

Low(0.2-0.3) 93.6 0.82 362.7 3.16 6988.5 60.97 6894.6 344.7 

Medium(0.3-

0.5) 

2552.4 22.27 7934.4 69.23 4338 37.85 1785.6 89.28 

High(>0.5) 8815.5 79.91 3163.5 27.60 134.1 1.17 -8681.4 -434.07 

Total 11461.5 11460.6 11460.6   

 

The range of NDVI values in 2003 to 2022 image from 0 to 0.58. High NDVI value indicates the 

high vegetation density while lower NDVI value shows the low density of vegetation. The 

change of vegetation pattern is shown in the table 14 and figure 30. The area covered by forest 

was 11367.9 km2 in 2003 and 4472.1 km2 in 2022 which indicates removal of 6897.8 km2 
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vegetation cover within a span of 20 years. In 2003 high density vegetation cover was 8815.5 

km2 and it has 79.92 % share of the total vegetation of the area. In 2022 this type of vegetation 

rapidly decreased more than 65 times and present coverage area is 134.1 km2 which means 

8681.4 km2 vegetation covered area is totally changed to medium and low density vegetation 

cover.   The high density vegetation covered area was 11367.9 km2 in 2003 and it is decreased 

3.03 % negative change at the rate of 344.89 km2 per year.  

In 2013 medium density vegetation cover was 7934.4km2 and it has 69.23 % share of the total 

vegetation of the area. In 2022 this type of vegetation rapidly decreased more than 1.8 times and 

present coverage area is 4338 km2 which means 3596.4 km2 vegetation covered area is totally 

changed to low density (Shrub and Grassland) vegetation cover.  The medium density vegetation 

covered area was 7934.4km2 in 2013 and it is decreased 4.5 % negative change at the rate of 

359.64 km2 per year. 

In 2003 low density (Shrub and Grassland) vegetation cover was 93.6 km2 and it has 0.82 % 

share of the total vegetation of the area. In 2022 this type of vegetation rapidly increased and 

present coverage area is 6988.5 km2 which means Shrub and Grassland vegetation covered area 

was 93.6 km2 in 2003 and it is increased 368.2 % positive change at the rate of 344.7 km2 per 

year. 

From the above analysis it is clear that all types of vegetation are affected. In terms of total 

vegetation area the maximum change is on low density vegetation category but the change of 

high density vegetation cover is maximum in the case of percentage value. The medium density 

vegetation is relatively less affected. This change of vegetation is shown in the table 14 and 

figure 30.  

The Floral resources 

The floral resources of Koysha forest ecosystem is plant species listed in the following table by 

their Local name and Scientific name. 

Table 16 Identified plant species of Koysha forest ecosystem.   

Scientific name Local name 

Cordia Africana ዋንዛ 
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Syzygium guineense ዶቅማ 

Ficus sur forssk ሾላ 

Acacia senegal ግራር 

Olea Africana ወይራ 

Croton macrostachyus ብሳና 

Maesalanceolata ቀላዋ 

Carisaspinarum L. አጋም 

MillietiaferrugineaMike ብርብራ 

Aningeria altissima ቀረሮ 

Cupressus Lusitanica Mill የሀበሻ ፅድ 

Erythrina brucei  ኮርች 

Ekebergia capensis ሳነቦም 

Psidlum guajava ዘይቱን 

 Gelchecha  

 Degesua 

 Senkara 

 Ambiya 

 Huzeziya 

 Dubeya/Magewa 

 Duleha/Dulje 

 Gambeza 

 Cheta 

 Boka 

Source:- (FGD,2022) 

According to FGD, the plant species like Shola, Shemal, Wanza and Buna are highly threatened. 

climate change /drought/ is occurred in the area, due to its threatening the Buna production is 

highly decreased from period to period. The other threatened tree species is Wanza, because, it’s 

used for timber product and also the thefts are highly destructed it. The tree species are also 
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highly affected due to over utilization by the local community for the construction purpose and 

ploughing material.  The other threatened spices tree species such as Korerima and kebericho 

are highly threatened. 

According to FGD, in Koysha forest ecosystem there are different kinds of plant species used for 

traditional medicine purpose and commercial purpose. Local community used different parts of 

these plant species as a cure for different kind of illness. Some of the medicinal plant species are 

listed in the table 17: The medicinal plants are highly declined from period to period, because the 

forest is exposed to over utilization.  

Local community used Korerima and kebericho plant species for sale, but due to over utilization 

and climate change /drought/ they are highly threatened. 

Table 17 Medicinal plant species  

Scientific name Local name 

Croton mychrostachis ብሳና 
Osmium lamiifolium ዳማከሴ 

Moringa oleifera ሞሪንጋ 
Rutachalapesis ጤናዳም 

Shiferaw/Moringa  ሽፈራው 

 Bursa/Keberto 

 Dechmerech 

 Tenja/Temez 

 Sengana 

Source:- (FGD,2022). 

 

3.3.1.2. Faunal Biodiversity of Koysha Forest 

Koysha forest encompasses desirable habitat contributing for the occurrence of high faunal 

diversity. However, the information for this state of environment report is limited to mammals, 

birds, and reptiles. 

Mammal species: - The identified mammal species in the koysha forest ecosystem are listed in 

table 18 by their common name and scientific name. 

Table 18 Identified Major mammal Species Found in koysha forest ecosystem.  

Scientific  Name Local  Name 
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Tragelaphus strrpsiceros አጋዘን/deer/ 

Tragelaphus scriptus ድኩላ 

Papio hamadryas ዝንጀሮ 

Cercopithecus aethiops ጦጣ 

Panthera leo አንበሳ 

Phacochoerus aethiopicus ከርከሮ 

Panthera tigris ነብር 

Hyaena hyaena ጅብ (ሽልምልም) 

Crocuta crocuta ጅብ (ዥነጉርጉር) 

Sylvicapra grimmia ሚዳቆ 

Sus scrofa አሳማ 

Erethizontidae ጃርት 

Vulpes vulpes ቀበሮ 

 ጎሽ 

Source:- (FGD,2022) 

According to FGD, in the past the Pig (Sus scrofa) and --- (Phacochoerus aethiopicus) were 

frequently abounded in the forest but, in the present due to their habitat destruction and 

disturbance, they are migrated to other area.  Deer (Tragelaphus strrpsiceros) and Lion 

(Panthera leo) were also decreased in the ecosystem. 

Reptiles’ species: - The identified Reptiles’ species in the Koysha forest ecosystem are listed in 

table 3 by their Local name, common name, Family name, and scientific name.The abundance of 

almost all Reptiles’ species mentioned in the table 3 was in similar manner in the area. However, 

nowadays Zendo and Efugnet are decreased in the ecosystem.  

Table 19 Identified mammal species in Koysha forest ecosystem. 

Local name English name Scientific name 

Zendo   

Efugnet   

Eli Tortoise  
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Ebab Snake  

Wakela/Arjano Phtyon   

Source: - (FGD,2022). 

Bird species: - The identified bird species in the Koysha forest ecosystem are listed in table 20 

by their Local name, common name, Family name, and Scientific name. 

Table 20 Identified bird species in Koysha forest ecosystem. 

Local name English name Scientific name 

Koke Partridge  

Jegra Guinea he  

Kura Crow/Raven  

Chelfit Falcon/Hawk  

Denbit Sparrow  

Tenbansa vulture  

Erkum   

Source: - (FGD, 2022). 

According to FGD, in the past there were many different bird species in the forest but, in the 

present due to their habitat destruction and disturbance, many bird species, like Koke and Jegra 

are migrated to the other area.   

3.3.2. Drivers and Pressures of Biodiversity Degradation on Koysha Forest ecosystem 

Anthropogenic factors have major influences on ecosystem functioning and stability, which are 

often reflected in changes to biodiversity that includes wildlife. This is because abundance and 

diversity of the ecosystem community are changed.  

The drivers of biodiversity degradation in Koysha forest ecosystems are population growth, and 

agricultural land expansion. Based on the land use land cover detection the crop land and village 

in Koysha forest ecosystem were increased from 7.08 to 18.49ha and from 8.24 to 73.50 ha, 

respectively from year 2014 - 2022.  
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Biodiversity is degraded rapidly due to pressures such as deforestation, forest degradation, 

hunting and fuel wood consumption. 

Deforestation: - In the study area the forest is cleared for the agricultural land expansion purpose. 

This activity has a great contribution to the degradation of biological diversity; both for flora and 

fauna.  

Forest degradation: - In the study area the forest is degraded due to cutting forest for construction 

material, fuel wood consumption and Timber production. The forest is extracted not only by the 

local community, but also by thefts. Due to this activity the indigenous and durable tree species 

are highly degraded.  

Hunting: - Illegal hunting is a process of illegal killing, trapping or capturing of hunted species 

for different purpose; this action severely declines the wild life species. In the study area the 

local community hunts the wild life by using different hunting methods.  

Invasive weeds፡- Invasive species spreads from one place to the other places by different 

mechanisms. The more common spreading mechanisms are wind, cattle’s foot, car tiers, birds, 

water and others. According to FGD, in the study area there are different invasive weeds like 

Senkera is expanded from period to period. 

3.3.3. Impact of Biodiversity Degradation on Lively Hood System of the Local People of 

Koysha Forest ecosystem 

Koysha forest is one of the forests, which is under great impact of land-use changes, mainly due 

to agricultural land expansionin the forest area and extraction of different tree species by thefts. 

Losses of biodiversity affect human well-being. These effects include an increased risk of 

climate changes such as drought affects the livelihood of the community. 

According to the FGD, the loss of biodiversity resources leads the community to scarcity of 

different forest product. Due to the biodiversity degradation the climate changes /drought/ 

occurrence increase, due to this reason, cash crop /Buna/ production is decreased. The wild life 

is migrated to other area and also the environmental sustainability and stability is affected.  

The local community affected by scarcity of different forest product, (like; honeybee, durable 

tree species for construction and other uses, etc.) which use for their daily and continues 
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household consumption. These exposed the community to incur additional costs. Due to the high 

degree of forest degradation, water quality and quantity is decreased. 

The floral species are also highly degraded because it imposed to timber production, thefts and 

over utilization of different tree species. Due to this reasons, different tree species are degraded 

and tends to extinct. 

Impact on wild life: - Due to their habitat destruction and illegal hunting activities the wild life 

species are disturbed and compelled to migrate to other area. Due to the activity of deforestation 

the wild life and bird species are highly disturbed and coerced to leave their homeland and 

migrated to the other area. 

The loss of biodiversity affects entirely the whole environment. In the study area the 

environment is affected due to the forest land change to the other land use type the ecosystem is 

changed, for this reason the surface of the environment is changed and stressed. In general the 

local community affected socially, economically and ecologically due to the loss and degradation 

of biodiversity.  

 

3.3.4. Responses 

According to the FGD and government officials explained that the Action aid (1986 - 1991) 

apply the integrated soil and water conservation program to protect the ecosystem. The 

organization also construct road and try to improve livelihood of the communities.  

The SLM also apply the integrated soil and water conservation program from 2003 – 2004. 

3.3.5. Outlook 

If the practices like deforesting to expand agricultural land, over utilization of forest resource for 

daily consumption, and illegal hunting of wild life are continues as it is practiced as present, the 

biological diversity resource of the Koysha Forest ecosystem will totally destructed within the 

coming three decades. Unless the Federal government and Southeast regional state government, 

concerned bodies and stakeholders deal and work together to protect and save the Koysha forest 

ecosystem in common understanding, the Koysha forest ecosystem is in great risk and it’s 

difficult to control the future risk. Because, the biodiversity of the forest ecosystem is destroyed 
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severly from time to time as the forest is destruct severely for agricultural land expansion 

purposes, thefts and the others activities; this will lead to the total lossof biodiversity species of 

the forest ecosystem. 

3.3.6. Recommendation 

➢ Control illegal encroachment to forest boundary and work in line with investment sectors 

of the region to conserve the natural forest and biodiversity in common sense.   

➢ Ensure legislations and guidelines to introduce a system of direct and indirect incentives 

to promote the conservation and sustainable use of biodiversity. 

➢ Promote joint forest management and participatory forest management programs.  

➢ Implementing the National biodiversity policies like; the policy provides for guidance 

towards effective conservation, rational development and sustainable utilization of the 

country’s biodiversity, and contains comprehensive policy provisions for the 

conservation and sustainable utilization of biodiversity.  

➢ Promote public training, education and community-based monitoring, where appropriate, 

as integral elements in conservation and management. 

➢ Conducts ecological principles of conservation methods, such as 

• Biodiversity is supported by protection of any species and varieties 

• Habitat maintenance is fundamental to species conservation 

• We can start planting trees at an individual community level to restore our 

degraded environments. 

➢ Research should be conducted on Koysha forest ecosystem, acts up on minimum 

interventions on the forest. 

 

3.4 State and Trends of Atmosphere  

3.4.1. State and Trends of Climate for Koysha Forest ecosystem  

 

Climate  

Climate is the average weather in a place over many years typically averaged over 30 years. 

According to (IPCC,2014) Annex II, Climate defined as the average weather, or more rigorously, 
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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.  

Climate change   

Climate change is any systematic change in the long-term statistics of climate variables such as 

temperature, precipitation, pressure, or wind sustained over several 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 Koysha 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 Gyergesha, Shapa, Gudma and Gozo-Shasho.  

 

Figure 31 FGD participants For Koysha forest ecosystem  

3.4.1.1. State and Trend of Rainfall for KoyshaForest  

Koysha forest ecosystem found in Tercha Zuriya Woreda Dawro Zone South Western part of 

Ethiopia, it has three agro ecological zones such as Dega 0.25%, Woyinadega 10.75% and Kola 

89%. Ethiopia Rainfall is characterized by high spatial and temporal variable influenced by 

different global and regional rain-bearing factors geographical location and topographic 

variation. ITCZ, Tropical Easterly Jet (TEJ), Atlantic Ocean and southwest Indian Ocean 

anticyclone, East African Low Level Jet (EALLJ) or Somali Jet and ENSO are the main features 

that affect Kiremt rain. 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). 
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Even though Koysha forest ecosystem have different agro climatic feature it is  experience a bio-

modal rainfall pattern classified as the long rainy season (June –September) and short rains 

(February-May) locally referred as Kiiremt and Belg rains respectively. The rest of the months 

(October to January) are dry period. In East Africa, there is a meridional arm of the ITCZ due to 

the difference in heat capacity of the land surface and the Indian Ocean. This produces rainfall 

over the south west of Ethiopia in February/March even though the main ITCZ is still in the 

southern hemisphere. 

 

 

 

Figure 32 Koysha Average Monthly Sum of rainfall from 1988-2018 

 From figure 32 we can see that the peak average monthly sum of rainfall was recorded during 

August, it  reached around 200.5 mm. 
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Figure 33 Koysha annual sum of Rainfall from 1988- 2018 

For the south west a strong EALLJ is associated with deficit rainfall and weak EALLJ is 

associated excess rainfall and also excess rainfall years are associated with a stronger westerly 

anomaly deficit rainfall years are associated with  strong easterly anomaly from Atlantic    

suggesting the moisture source from Atlantic is important for the south west part of the country. 

Figure 3 shows that the amount of annual sum of rainfall was highly variable from year to year.  

The highest Rainfall was recorded around 1941.3 mm in 1996 and the lowest rainfall was 

recorded in 2000 which was 1087.6mm. From the available data, long year annual average 

rainfall was 1486.7 mm. In 1996, 1997, 1998, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 

2015 rainfall was recorded above from long year annual average rainfall.  
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Figure 34 KoyshaAnnual Rainfall Anomaly from 1988-2018 

The highest negative anomaly was -399.1mm in 2000 which indicate that in these years the average 

rainfall received was far below the reference normal. On the other hand, the highest positive rainfall 

anomaly was recorded in 1996 which is 454.6 mm above the reference normal as illustrated in Figure 34 

above. 

 

Figure 35 Koysha Monthly Rainfall Anomaly from 1988-2018 

The positive rainfall anomaly was recorded in April up to September months. The positive sign 

was an implication that the monthly averages were higher than the 30-year normal. On the other 

hand, all the other six months have a negative anomaly which means the monthly average 

rainfall was recorded lower than the 30-year average normal.  
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3.4.1.2. State and trend of Temperature for the Koysha Forest Ecosystem 

 

Figure 36  Koysha Average Annual Minimum Temperature from 1988-2018 

From figure 36 we can see that the lowest annual minimum temperature was 14 oC recorded in 

2013 and peak value was 17.1 oC recorded in 1988.  

 

Figure 37 Koysha  Average Monthly Minimum and Maximum Temperature from 1988-2018  

The peak and the lowest average monthly minimum temperature were recorded in March, 16.9 
OC and 14.9OC in December month respectively.  
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Figure 38 KoyshaAnnual  Maximum Temperature  

 

From figure 38 we can see that the annual average maximum temperature trend was increased. 

The peak annual average maximum temperature value was 29.2 oC in 2003 and the lowest value 

was 26.00C in 2007. 

The average monthly maximum temperature range was between 24.7oC up to 29.7oC.  

 

Figure 39 Koysha Mean Monthly average Temperature  
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The average mean monthly temperature range was between 20.2oC up to 23.3oC. The lowest and 

the highest Average monthly maximum temperature value were recorded in July and March 

month respectively.  

 

Figure 40 Koysha 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 -1.5°C in 2007 and the highest positive anomalies were 1.7°C in 2003. 

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 29.2°C in 2003 with the highest anomaly 1.7°C of considering the reference normal of 

27.5°C which was a 6% increase. While the lowest or coldest year had an average annual 

maximum temperature of 26.0°C an anomaly of -1.5°C a 5% decrease from the reference normal 

of 27.5°C.  
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Figure 41 KoyshaForest Monthly Temperature Anomaly.  

The hottest month for the 1988-2018 period was the months of February with an average 

maximum temperature of 29.7°C against the normal reference of 27.5°C an increase of 2.2°C 

while the coldest month was the months of July with a maximum average of 24.7°C against the 

normal reference of 27.4°C decreases of -2.7°C as well. The overall total average anomaly for 

the 1988-2018 periods was 0.02°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.  

Agricultural Drought  
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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.  

 

Figure 42 Sequence of drought occurrence and impacts for commonly accepted drought types (Source: NDMC) 
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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 21 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  

-1.0 to -1.49  Moderately dry  

-1.5 to -1.99  Severely dry  

-2 and less  Extremely dry  

 Source: (Samuel, 2013) 

Meteorological drough of Koysha forest ecosystm  

All droughts originate from a deficiency of precipitation or meteorological drought but other 

types of drought and impacts cascade from this deficiency. 
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Figure 43 Koysha SPEI for 3 months’ time scale 

 

Figure 44 Koysha SPEI for 6 months’ time scale 
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From the above figure we can see that starting from 2000 up to 2005 moderately dry and 

severely dry condition was occurred in the study area, which implies that affect agricultural 

productivity. In the year b/n 2006 up to 2012 mostly near normal, moderately wet and very wet 

condition was occurred, which is preferable for agricultural activity.  

 

 

Figure 45 Koysha SPEI for 12 months’ time scale 

From the above figure we can see that the SPEI value starting from 2000 up to 2005 moderately 

dry, extreme, 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 1996  up to1998 and  2006 up to 

2012 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.   
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3.4.2. Driver and Pressure for Climate Change/Variability of Koysha Forest 

Ecosystem  

FGD participants explained that population increment,  forest fire, expansion of agricultural land, 

increasing human settlement, livestock pressure, increasing the need of firewood and over 

grazing those aggravate degradation of   Koysha forest ecosystem, so this contribute to climate 

change and its impact.  

Driver for Climate Change/Variability of Koysha Forest Ecosystem 

Forests are the second largest stores of Carbon next to Oceans. Forests have a great role for 

climate change as a sink and source of carbon emissions. Every year Tropical forest absorb up to 

1.8 gigatons of carbon from the atmosphere However, agriculture, forestry and other land uses 

are responsible for nearly a quarter of all man-made greenhouse gas emissions to the atmosphere 

this also true for Koysha Forest ecosystem(Wright, 2022).  

➢ 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. Community use the forest in unsustainable 

way, As a result of these exerts pressure on Koysha forest ecosystem.  

➢ The huge number of animal population: 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. Based on the Tercha Zuriya Woreda  

agriculture and natural resource office data indicated that in 2021 number of livestock 

populations were 144, 395 cattle, 38,856 sheep, 38,190 goats, 282, Horse and 

donkey 2,851. These animals contribute to increasing greenhouse gas in the 

atmosphere. 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) 
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➢ Agricultural land expansion and Settlement :-  for  the purposes of agricultural 

land and settlement expansion the community change forest land to agricultural land 

and settlement  through by deforested the forest  this aggravate climate change  

   

Figure 46 Agricultural and Settlement activity inside Koysha  forest ecosystem 

 source field observation  

➢ Charcoal and fuel wood production: charcoal and fuel wood production is one the 

main cause of forest degradation of Koysha forest ecosystem as a result it hinders the 

carbon sequestration potential which exacerbates local climate change. 
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Figure 47 Fuel wood production 

(Source:-field observation)  

Pressure for Climate Change/Variability of Koyesh aForest Ecosystem 

Deforestation: Forests cover about 30% of the Earth’s land surface. Forests take in carbon from 

the air and store it in wood, plant matter and under the soil unless carbon remains in the 

atmosphere in the form of carbon dioxide (CO2), which causes climate change. Over the past 

8,000 years, half of our planet forest cleared by humans mostly for agriculture purpose. Cutting 

down or burning forests prevents absorbing more CO2 in the future. Since 1850, about 30% of all 

CO2 emissions have come from deforestation, which can also have more local climate impacts 

because trees release moisture that cools the air (Melillo, 2021). 

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. in 
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Koysha Forest. Agricultural land expansion, settlement, cutting trees for house construction, 

charcoal production, and for fuel wood consumption are the main derivers for degraded  Koysha 

forest ecosystem. 

  

 Figure 48 Deforested Koyshaforest ecosystem for agriculture expanstion and house construction  

(Source:-liban chukala worded EFCCA)  

Intentional Forest fire: Man-made forest fire occurred during dry season in the Koysha forest 

ecosystem as described by FGD participants. Based on the information (NOAA, 2020)  forest 

fire 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.   

The resulting smoke and haze can create public health crises as people breathe in unhealthy 

levels of pollutants (GFW, 2022).  

Over Grazing: during enteric fermentation” process allows tend to produce more methane  a 

greenhouse gas with roughly 28 times the warming potential of CO2 over a 100-year time frame. 

Livestock are also the principal source of GHG emissions in the country and a significant 

contributor to emissions globally.  
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Figure 49 Over grazing in the Koyesah forest 

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. Accordingly in Koysha forest based on 

Woreda animal population data, GHG that emit to the atmosphere through enteric fermentation 

and manure management were calculated. 

Table 22 Summary Table of Emission from Enteric Fermentation (CH4) and Manure Management (CH4 and N2O) 

Enteric Fermentation and Manure Management (in CO2 equ) 

 

 

 

 

  

Livestock 

Populatio

n 

Enteric 

Fermentation 

Manure 

Mangement   

Total 

Emission    

    CO2 equ CO2 equ CO2 equ CO2 equ 

Mt CO2 

equ 

Cattle 144395 111906125 3609875 

43380724.8

6 

15889672

5 

0.015889

7 

Sheep 38856 4857000 194280 1517323.69 6568603.7 0.000656
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2 9 

Goat 38190 4773750 210045 

1870973.92

8 6854768.9 

0.000685

5 

Donkey 2851 712750 85530 

304835.762

4 1103115.8 

0.000110

3 

Horse 282 126900 15439.5 

55201.5676

8 197541.07 

1.975E-

05 

Total   143811825 5431082.5 

47129059.8

1 

17362075

4 

0.017362

1 

 

From enteric fermentation 4895061 Gg CH4/year which is 122,376,525 Carbon dioxide 

equivalents which is 0.1Mt CO2 equ amount and from manure management 164606.78 Gg 

CH4/year, which is 0.004Mt CO2 equ and 158151.2074 Kg N2O/year which is 0.047 Mt CO2 

equ amount is produced.  Approximately 0.2 Mt CO2 equ realse to the atmosphere from Tercha 

Zuray Woreda livestock activity.  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: Greenhouse gases warm the planet by trapping heat in the 

atmosphere, making the average global temperature rise. These emissions come from industrial 

sources such as burning fossil fuels, or land-based sources like deforestation.  The (IEA, 2022) 

report show that Global energy-related carbon dioxide emissions rose by 6% in 2021 to 36.3 

billion tonnes, their highest ever level. Emissions increased by almost 2.1 Gt from 2020 levels  

3.4.3. Impact of climate change on the Koysha Forest Ecosystem  

Based on (IPCC, 2022) report Climate change is already causing widespread disruption in every 

region in the world with just 1.1 degrees C (2 degrees F) of warming.  Droughts, extreme heat 

and floods already affect food security and livelihoods for millions of people. Since 2008, 

devastating floods and storms have forced more than 20 million people from their homes each 

year. Since 1961, crop productivity growth in Africa reduced by a third due to climate change 

and also harming species and whole ecosystems, some animals extinct and died due to warming 

world.  
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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). On the FGD the participants were explained that due to climate 

change the temperature was 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 Koysha forest 

ecosystem human activities like forest fire and forest degradation for different purpose which 

contributes GHG in the atmosphere. (Better to say, this amount of GHG contribute to the globe)  

Ethiopia is experiencing to climate change  and impacts the livelihoods of  the community  

specially drought More than 8 million people are currently affected across southern and south-

eastern parts of the country, including Somali (more than 3.5 million people), Oromia (more than 

3.4 million), SNNP (more than 1.1 million), and South West1 (more than 200,000 people) At 

least 1.5 million livestock have so far died for lack of pasture and water. According to FAO; an 

additional 10 million livestock are at risk across affected areas. Meanwhile, at least 286,000 

people who have the means to travel have migrated in search of water, pasture or assistance.  

According to a December 2021 FAO assessment found that about 172 000 animals had died, and 

about two million were in poor health conditions. Crop production in agro-pastoral areas has also 

been severely affected. About six million people are facing acute food insecurity because of 

drought (FAO, 2022). 

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 

Koysha 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. Based on the data get from Tercha Zuriya Woreda early 
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warning and food security department due to climate change flood and drought affects the people 

and animals in different years as described in the below figure.   

 

Figure 50 Impact of drought  

For instance in 2021 drought affected 4950 people and in 2011 drought affect 740 animals. Even 

though the impacts of drought fluctuate year to year but the trend was increased year to year in 

the Woreda. 

 

Figure 51  Impact of flood  

From the above table we can observe that the trend of impact of flood in the people were 

increased specially in 2021 due to flood 702 people were affected and 2013 around 40 animals 
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were affected. Due to drought and flood in the past three years around 50% of animal death, 45% 

of crop failures and 25% of economic fluctuation was occurred in the Worda. 

 

FGD Participants from different Kebeles they were describe that currently temperature was very 

high when it compare to with the last 30 years they were perceive that this occurred due to 

climate change, they were also describe the root cause of  climate change was deforestation due 

to this the amount of rainfall was decreased and rainfall variability was increased. As FGD 

participants explained that rainfall variability cause shifting of crops seasons for instance in the 

past Maize were cultivated in January up to February  but now shifting to April .They were also 

explained that due to climate change different animal disease were spread in their Kebele this 

also approved by Woreda animal health office, Trips, Anthrax, Blackleg, New Castle, Gumbroo 

Lumpy skin, pasterollosis, etc animal disease were occurred in the Woreda, 

 

Figure 52Animal skin Diseases in the  Tercha Zuruaya Woreda  

 as well as in the Kebele and also due to climate change  different crops were not cultivated like 

Nougat, sesame seeds, lentils and flax in the Koysha Kebele. Different water parts like springs 

and around 25-100ha of wet land also dried.  Gozu Shaso Kebele participants they were explained 

that drought frequency was every three years due to temperature increasing in the past Dokima 

tree is one of the best drought resistance tree but now it was become dry due to climate change. 

FGD of Shapa Kebeles describe that in the past rainfall was starting during November but now 
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change to April even in the past Maize was cultivated in February but now changed to April and 

temperature also increase as a result the drought condition increase this condition causes animal 

death and around five spring were dried in 1993 and 2000. Climate change cause heavy flood 

and drought, which affects our agricultural activity generally our livelihood. FGD participants of 

Gergesha and Gudema they were explicated that there is climate change , which causes temperature 

increment, increase of  rainfall variability, decrease of rainfall amount, shifting of seasons, flood and 

drought and reduction of agricultural productivity.  

Table 23 drought and flood year and it is impact  

Place/Kebelle Drought 

year 
Flood year Impact 

Gozu Shaso 

Kebele  

2008, 

2012, 

2013 and 

2022 

2014, 

2015, 

2016, 2017 

and 2020 

✓ in 2022 around 162 people were 

affected by drought  

✓ Flood that was 8house holds around 

31ha of cultivated land total 

damaged  

✓ Flood in 2017 caused land slide also 

affects 4farmars and displaced them 

. 

✓  In 2020 flood 37 people affected 

and 1Goat and 6 chicken were died 

and 1house hold were displaced and 

in 2021 around 111 people were 

affected Coffee seedlings, 

eucalyptus, sugarcane and Cattle 

fodder were damaged. 

Shapa 

Kebele 

 

 

2010, 

2014 

 

 

2002, 2013  

 

 

 

✓ around 200 cattle’s were died in 

2018 due to Drought   

✓  Drought causes on average from 

1house holds around 4 cattle’s were 

died and also 1 person was died   
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✓ decreased animal forage due to this 

number of animals and their 

productivity were decreased  totally 

300 cattle’s were died  in 2022 

✓  their common food sources, Enset 

production decline 

✓ Agricultural production decline as a 

result the community become Food 

insecure  

✓ Flood in 2o10 affects 2households 

around 1ha of agricultural land 

totally damaged and for  five 

farmers’ 5haof land totally damaged 

due to flood slide  

✓ In 2013 flood causes land slide 

affects 7haof cultivated land 

damaged  

✓ Poverty was increased  



97 
 

Gergesha 

and 

Gudema 

Starting 

from 200, 

,2013 

2014  

1995,1996, 

1999, 

2004, 2013  

 

✓ Starting from 2008 there was 

drought causes lack of animal 

forage in 2022 more than 200 

cattle’s were died. 

✓ Flood in 2003,2004,2007,which 

kills 1,2,2, and 2 persons 

respectively , 

✓ Flood in 2012 kills 3 sheep, 1 cow 

and 1 ox and in 2013 1 cow were 

died.  

✓ Land slide  

✓ Agricultural production decline as a 

result the community become Food 

insecure  

 

 

  

 

FGD Participant of all Kebeles described that unseasonal, decrease in amount and shifting of 

rainfall causes crop reduction and that increase poverty in their Kebeles because they follow rain 

fed agricultural activity. As FGD participants explained that crop production decreased when 

they compare with the past period as described in the below table.  

Table 24 The past and current crop production difference  

Crop type  In the past currentely In the past currentely In the past currentely 

Production 

/1ha at Gozu 

Shaso 

Kebele 

Production 

/1ha Gozu 

Shaso 

Kebele 

Production 

/1ha at 

Shapa 

Kebele 

 

Production 

/1ha at 

Shapa 

Kebele 

 

Production 

/1ha 

Gergesha 

and 

Gudema 

Production 

/1ha 

Gergesha 

and 

Gudema 

Maize 20 2 25 2 10 2 
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Teff 4 1 10 1 5 2 

Sorghum 15 2 4 1.5 10 5 

sesame 1 no     

Soya beans  1 no 10 1 10 5 

Adenguara 7 2     

lentils 3 no     

peppers 2 no     

Godere 50 2 15 3 50 10 

Enset 3 0.5     

 

FGD participants explained that due to unseasonal and shortage of rainfall, crop production was 

decline for instance in the past years sesame, lentils and peppers was cultivated but now due to 

climate change and shortage of rainfall are not produced at all and also crop production was 

decreased currently when compare to with the past period.  

3.4.4. Response to Climate Change  on the Koysha Forest Ecosystem 

The current response measures or practices 

During field observation it was difficult to say that there was forest ecosystem because Koysha 

forest ecosystem extremely degraded due to the community use the forest in unsustainable way. 

Lack of awareness , poor forest management and absence of NGO to protect the forest , lack of 

technology  and lack of infrastructure like electricity are aggravate to Koysha forest ecosystem. 

As FGD participants explained that in 1994-1999 action aid Ethiopia, participatory forest 

management and in 2011 and 2012 SLM soil and water conservation work were done. Unless the 

region, Zone,Woreda , Kebeles and  the community  haven’t taken any measurements  to protect 

Koysha forest ecosystem (then what would happen) 

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 Koyesh forest ecosystem but these responses are available in our country. 
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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 

Koysha 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, 2019): Ethiopia’s National Adaptation Plan (NAP-ETH) 

builds on ongoing efforts to address climate change in the country’s development policy 

framework, the document that enables Ethiopia to approve climate fund support to respond 
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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 . 

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  

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 
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sectorial), (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 

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 Koysha 

Forest Ecosystem.  

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. 

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.  

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 
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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) 

 

3.4.5. OUTLOOK 

In the Koysha forest ecosystem there is high clearing of forest resource. Based on (Lejeune, 

2018) the research deforestation have dual impacts first rising global temperature through 

releasing CO2 into the atmosphere during clearing forest second, have local climate impact by 

interrupt physical process of net warming and cooling effect.  

Deforestation is a key contributor to human-caused climate change Clearing, Removing and 

burning trees also reduce an important carbon “sink” that takes up CO2 from the atmosphere. 

If deforestation and forest degradation on the Koysha forest ecosystem continue, regional climate 

change will increases. So this condition increases climate variability thus, unexpected hazards 

like flood, drought, Changes in the patterns and amount of rainfall, as well as changes in the 

timing and amount of water bodies, will become accelerated so this condition will increase losses 

to property, cause costly disruptions to society economy, livelihood, affect water supplies and 

water quality and the environment at all.  

Climate change is already causing widespread disruption in every region in the world with just 

1.1 degrees C (2 degrees F) of warming (IPCC, 2022). 

Accordingly based on the available meteorological data in Koysha forest area temperature was 

increased by 0.02oC. If this condition continuous without any strong mitigation, and adaptation  

measures in the coming 30 years temperature will increased by 0.6 oC it will lead to increase 

climate-related hazards on the society and as well as  on the environment.  

If the number of animal population increase in the Koysha forest, the emission rate that produce 

from enteric fermentation and manure management will increase if the livestock’s number in the 

Tercha Zurya Woreda increase by current trend in the coming 30 years 6 Mt CO2 equivalent 

Carbon dioxide equivalent will produce in the atmosphere which lead to increase greenhouse gas 

in the atmosphere and causes climate related hazards in the area.  
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Unless, make area enclosures, develop forest fire management, 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 10 years 152 ha the forest coverage will 

deforested. The mean total carbon stock in Koysha forest ecosystem in 2014 was 24,143.8 t ha-1, 

but currently   in 2022 the carbon stock we will loss by 9613.6 t ha-1 as a result the benefit we get 

from the forest like clean air, carbon trading schemes, ground water recharging, regulating of 

hydrological cycle, will be diminish and increase the impact of flood hazards, soil erosion, and 

loss habitat for different biodiversity in Koysha forest ecosystem. 

3.4.6.  Recommendation  
To maintain and to rehabilitate Koysha 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  

➢ Sustainable forest management, improved land tenure, conservation and restoration are all 

valuable strategies for preserving forests as a natural climate solution.  

➢ Area enclosures  

➢ 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 Koysha forest ecosystem through afforestation, reforestation, and by making 

participatory forest management practices by the government, the society and by NGO. 

➢ Intentional forest fire to produce charcoal must be stopped because it has dual impact first 

increase local temperature, greenhouse gas and secondly has health impact. 

➢ To reduce the impact of drought it needs improve drought resistance crop to the area. 

➢ Totally the SW region, Bonga, Zone, Woreda  and Kebele administrative  practically they 

were not done any measurement to protect  Koysha forest ecosystem so, they should give 

more attention for Koysha forest ecosystem  
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➢ In order to reduce, economic, biodiversity and societal impact of climate change in the 

Koysha forest ecosystem in needs collaboration work of SW region, Bonga Zone, 

Woreda and Kebele administrative to protect Koysha forest ecosystem. 

➢ Governmental organization and NGO must give attention because in 2003-2004 Action 

Aid Ethiopia done forest rehabilitation work in Koyeaha such kinds of activity must be 

carry on in the area. 
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