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1.  Social & Economic Environment  

1.1 Social Environments 

Definition: The social environment 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. 

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

Human social environments encompass the immediate physical surroundings, social 

relationships and cultural environments within which defined groups of people function and 

interact. (Lorna Haughton McNeilla, 2006) 

1.1.1 State & Trends  

 Population 

Population in urban areas has growing more rapidly than rural population worldwide, 

particularly in developing countries including Ethiopia. Based on the 2007 Census conducted by 

the Central Statistical Agency of Ethiopia (CSA), Dire Dawa had a population of 341834, of 

whom 171,461 were men and 170,373 women. In which, 233,224 or 68.23% of the population 

were urban inhabitants. For all of Dire Dawa, 76,815 households which resulted in an 

approximately of 4.5 persons per household, with urban households having 4 people per 

household and rural households 5 people. Ethnic groups in the city administration include the 

Oromo (156,958, 46%), Somali (83,069, 24%), Amhara (68,962, 20%), Gurage (15,543, 4.5%), 

and other groups (5.5%). The dominant religion in the city administration are Islam with 70.8%, 

25.71% Ethiopian Orthodox, 2.81% Protestant, and 0.43% Catholic.  

Dire Dawa is divided administratively into two Woredas, the city and the non-urban woreda of 

Gurgura. There are also 24 urban kebeles and 28 rural peasants associations under the chartered 

city. Currently, more than half a million people resides in Dire Dawa administration. (Dire 

Dawa encyclopedia, 2015)  According to the projected population from 2007 national census of 

Ethiopia the general annual population growth rate of the study area (rural) is 3.2 %, which is 

more than the national population growth rate. 

http://www.definitions.net/definition/social%20environment
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Table1, indicates the population growth of Dire Dawa administration both in urban and rural 

areas which is increasing in an alarming rate. (For example the population of the rural areas of 

the administration in 1984 was 155, 308. Whereas at 2007 E. C. it reaches 341,834; within 22 

years there is an increments of around 186,526 which almost doubled within 22 years .   

As it is estimated from the 2007 national census the population of Dire Dawa administration is 

estimated to be535, 684 in the year 2022. According to this the population density of the Dire 

Dawa administration is approached to 344 persons per km square as the total area of the city is 

1558.61 km square.  

Table 1; Population data for Dire Dawa administration  

No Census Years  Place Male  Female total In % 

 

1 

 

 

1984 

Urban   47,446 52,534 99,980 64.4 

Rural 29,317 26,011 55,328 35.6 

Total 76,763 78,545 155,308 100 

 

2 

1994 Urban  86,419 86,769 173,188 68.8 

Rural 40,867 37,809 78,674 31.2 

Total 127,286 124,576 251,864 100 

5 2007 Urban  116,232 116,992 233,224 67.93 

Rural 55,229 53,381 108,610 32.07 

Total 171,461 170,373 341,834 100 

Source; Dire Dawa administration statistical abstract 

 Education  

Education is the most important factor that plays a leading role in human development. It 

promotes a productive and informed citizen and creates opportunities for the socially and 

economically under privileged section of the society. Prior to 1974, Ethiopia had an estimated 

illiteracy rate well above 90% and poorly compared with the rest of Africa in the provision of 

schools and universities. After the Ethiopian Revolution, emphasis was placed on increasing 

literacy in rural areas. Prior to 1974, access to primary school was limited to urban locations and 

they were mostly owned by the private sector and Faith Based organizations (education in 
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Ethiopia the free encyclopedia). But recently at national level, although primary schools have 

over 90% of 7 year olds enrolled only about half has pass/complete the elementary school.  

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

corner of the country, based on the motto “quality education for all". Accordingly, regions are 

working in line with this objective. 

Table 2; Total number of gov’t primary school (1-8) students & teachers of Dire Dawa  

Source; Dire Dawa administration education bureau  

Starting from 2011 the number of elementary school, number of students and teachers has slowly 

increased. The rural areas are nearby to the Dire Dawa city. So, the school infrastructure and the 

awareness of the community for education is better than the other rural communities. There is 

better access school infrastructure and awareness to education other than the other rural areas of 

Year 

(G.C.) 

               Number of students  Number of teachers  Teacher/ 

student ratio  
remark 

Rural  Urban  Male  femal

e 

Total  Male  Female  Total  

2011 21185 42947 33629 30503 64132 1443 724 2167 
1:30 

 

2013 
20660 43616 33894 30382 64276 1383 729 2112 

1:30  

2015 23731 43337 35411 31657 67068 1344 774 2118 
1:32 

  

2017 26812 46287 37973 33611 71584 1358 819 2176 
1:33 

 

2019 
- - 40337 35816 76153 1629 765 2394 

1:32  

Year  

( E.C) 

Number of students   Number of teachers  Teacher/  

student ratio  

 Remark                    

M  F  Total  M  F  Total  

2010 6548 4514 11062 401 42 443 1: 25  

2011 6836 5197 12033 426 42 468 1:26  

2012 6673 5058 11731 483 63 546 1:22  

2013 6498 4918 11416 467 67 534 1:21  

2014 6023 4813 10836 486 73 599 1:18  

2015 6419 5363 11782 475 69 544 1:22  

2016 7593 6430 14023 516 75 591 1:24  

2017 6996 5986 12982 544 70 614 1:21  

2018 6873 5841 12714 543 99 642 1:20  

2019 6840 6147 12987 546 105 651 1:20   
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the country. As we can understand from the table dropout of students from school in not seen as 

problem.  

Table2; Total number of gov’t primary school (1-8) students & teachers of Dire Dawa  

 

  Table 3; Trend of number of schools by type and location 

 

Source; Dire Dawa administration statistical abstract, Feb. 2020 

As indicated above the rural peasant association of the Dire Dawa administrations are 28, almost 2 

elementary school for each peasant association. It seems better infrastructure development. 

Table4; Total number of governmental secondary school students & teachers of Dire Dawa city 

Source: Dire Dawa administration education bureau, 2020 

The number of students and teachers shows a minimal increment in the last 10 years, the number 

of teachers is better proportional for the registered students in each education calendar.  

Table 4; Number of students by grade level  

Gov’t & 

private 

school   

                    2015/16                    2016/17                   2017/18 

Kg  Prima

ry 

Seco

ndary  

Prepar

atory  

Kg  Prima

ry  

Second

ary  

Prepar

atory  

Kg  Prima

ry  

Seco

ndary  

Prepara

tory  

Gov’t 4106 55563 7316 2215 4064 55521 7167 1663 4496 58691 7057 1287 

Private  7126 16021 2509 1677 6856 16601 2516 1636 7414 17462 2692 1678 

Total  11232 71584 9825 3992 11054 72122 9683 3299 11910 76153 9746 2965 

Source; Dire Dawa administration statistical abstract, Feb. 2020 
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The awareness of the community for education is becoming less and less in the last 3 years, 

because in all level of school the number of students is decreasing or being constant. And in 

some calendar years there is also dropout of students from school. All of the secondary and 

preparatory schools are found in Dire Dawa city not to the rural areas, which can also contribute 

to the reduction in number of student secondary and preparatory.  

In general the expansion of education infrastructures and enrolment of teachers, there is no 

visible difference in the last few years, it is due to better school infrastructure in the city 

administration.  

 Health  

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

being well physiologically and psychologically healthy. Health is a fundamental prerequisite for 

the successful achievement of any work which has significant importance for family, 

organization and for the country in general. 

Ethiopia has poor health status relative to other low-income countries, even within Sub-Saharan 

Africa.  Largely, this can be attributed to preventable infectious illnesses and nutritional 

deficiencies, account for about 60-80 % of the health problems in the country. (International 

development partnership, 2012) 

 Health in Ethiopia has relatively improved since the early 2000s, with government leadership 

playing a key role in mobilizing resources and ensuring that they are used effectively. A central 

feature of the sector is the priority given to the Health Extension Program, which delivers cost-

effective basic services that enhance equity and provide care to millions of women, men and 

children. The development and delivery of the Health Extension Program, and its lasting success, 

is an example of how a low-income country can still improve access to health services with 

creativity and dedication. 

In the rural areas of the administration, different health facilities such as health center, clinics 

and health post were constructed on different years. However, their functionalities vary in 

providing the required services mainly due to the availability of man power, water and 

electricity. The most health risks of the study areas are infectious and communicable diseases 

and respiratory diseases 
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Table 5; Health institution distribution of Dire Dawa city administration  

 

 

 

 

 

 

 

 

 

Sou

rce; Dire Dawa administration statistical abstract, Feb. 2020 

The table above indicates relatively the health institutions become improved both in number and 

quality in the last 25 years. But still there is, shortage of facilities, equipment’s, medicines and 

skilled professionals. In the recent years private clinics and pharmacies also created. From the 

focus group discussion, as the health institutions are expanded and there is ambulance supply, the 

local community has relatively easily accessed and maternal death is decreased.                                                                                                                                                                                                                                                                                                                               

The health risks at the study area are mainly due to the lack of clean water, sanitation and 

hygiene, flooding and drought. This is due to the fact that, various diarrheal and other diseases 

are spread via fecal-oral routes, especially when water supplies and sanitary conditions are 

inadequate, & lack of proper waste disposals in Dire Dawa contributes to the health risk. 

Transport  

Recently the length of dry and all weather roads in Dire Dawa administration is 1184.76 km. Out 

of the total of 466.7 km is a rural road in the 28 peasant association (as shown in table below). 

Health institution type  Type/ location                                     Number of health institutions  remark 

2015/16 2016/17 2017/18 

Hospital   Government  1 2 2  
Private  5 5 4  

Total  6 7 6  

Health center  Urban  8 8 8  
Rural  7 7 7  
Total  15 15 15  

Clinic  Government  0 0 0  

Non gov’t 0 0 0  
Private 33 43 50  

Organization  5 5 4  
Total  38 48 54  

Health post  Urban  0 0 0  
Rural  33 33 34  

Total  33 33 34  
Pharmacy  Private  18 22 25  

Organization  1 1 2  
Total  19 23 27  
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The main asphalt road of the city is a road that connects Addis Ababa to Dire Dawa and inside 

the city.  

Table 6; existing road type in Dire Dawa;       

Source; Dire Dawa administration statistical abstract, Feb. 2020 

Infrastructure                                                                                                                  

The rural communities have no electricity services, and they uses fuel wood, animal and 

agricultural residues. Due to this the local community especially women suffers to travel a long 

distance to collect fire wood and it has also its own impact on health condition of each family. 

Sanitation is also the same problem of the community. Vast number of the local community uses 

water for domestic demand from rivers, ponds and natural springs. This led them to Diarrheal 

diseases.  

In all peasant associations of the study area health extensions are constructed with 1 or 2 health 

extension experts help the community to get health services, but still they are traveling a long 

distance to get better health service at Dire Dawa. Some patients also treat themselves by 

traditional medicines. 

Road type  2016 2017 2018 Remark  

Length(km)  Width(m)  Length(km)  Width(m)  Length(km)  Width(km)  

Asphalt  50.2 16 60.4 16 60.4 16  

Gravel  348.77 12 348.77 12 348.77 12  

Unleveled  147.2 10 147.2 10 147.2 10  

Stone 

paved  

35.54 10 35.54 10 35.54 10  

Coble 

stone  

102.15 8 114.15 8 126.15 8  

Rural road  466.7 10 446.7 10 466.7 10  

Total  1150.56  1152.76  1184.76   
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Still so many peoples are traveling long distance by their foot to get some services like market 

service, to reach patients to health station, because of no read access to small rural sites rather at 

kebele level. 

Although the trend of infrastructure services are not specified for each year, from the focus group 

and key informants discussion, recently there is improvements in total coverage as to compare 

with the past years because the key informants indicates almost all the gravel roads are 

constructed in the last 20 years even if it is not enough. 

1.1.2. Drivers of the Social Environment Change  

The causes of social environmental change are complex and there are numerous factors that lead 

to change social ecosystems.  The driver of social environmental change is mainly the results of  

Population Growth; In the last two decades basically due to a number of reasons the 

populations of the study area increase with an average annual growth rate of 3.2%, basically due 

to the following reasons;  

Lack of awareness on birth controlling methods and Low provision of family planning services 

are still low especially to the rural community.  

 Lack of Awareness to Education; by mobilization many children are going to school and the 

elementary school coverage shows better, but still the local community’s awareness to education 

is very low, instead, they fled to the surrounding towns for doing daily income generating 

activities. And at the same time recently The Students are Frustrated, thinking like there will 

be no work after completion of education, they see other opportunities; migrate to big towns and 

doing different casual works  

Early marriage: - especially girls are married at early age and forced to drop from school. Most 

of the girls are married and get child at their early age.  

Migration: - young men and girls are migrating to other big cities and abroad, especially to Arab 

countries for finding job, by dropping their school. 
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1.1.3 Impacts of Social Environment Change  

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

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

With current high annual population growth rate of 3.2%, especially around the Harla forest 

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

increasing demand by cultivating ecologically fragile and marginal hill sides, which exacerbated 

the condition of environmental degradation.  

 Poverty: - Due to agricultural activities around the forest ecosystem are traditional and 

intensive, the land productivity becomes decreased and the community are suffered to 

food insecurity, drought especially in the last 10 years and dropouts of students.  

 Flooding: - As the hilly watershed of the ecosystem is highly deforested and degraded 

the downstream communities are exposed to sedimentation and flooding.   

 As the study area is degraded the surrounding community are suffered lack of adequate 

and quality water for farming and domestic purpose, in addition too, the surrounding are 

exposed to water borne diseases 

  Dropping of students from coming to school. 

 As the social status of the surrounding communities is too weak, they are exposed to 

different diseases. According to the assessment made by the health bureau of Dire Dawa 

administration on patients, the most prominent diseases are listed in the table below. 

Table 7; the most prominent diseases Dire Dawa administration  

No  Mainly Diseases affect remark 

Children Adults 

1  

Functional intestinal orders  

Acute upper respiratory infections   

2 Acute upper respiratory infections  Dyspepsia   

3 Pneumonia  Functional intestinal disorders   

4 Helminthiases  Disorders of urinary system   

5 Symptoms and signs involving emotional state Pneumonia   

6 Superficial injury of unspecified body region  Helminthiases   

7 Amoebiasis  Superficial injury of unspecified body region   

8 Protozoal intestinal diseases  Dorsalgia   
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Source; Dire Dawa health bureau  

1.1.4. Response to Social Environment Change  

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

local population pressure, whereas practically the potential policies are not implemented at the 

grassroots level, But to some extent; 

 The experts are trying to create awareness to the community about the importance of 

education and to send their children to school at the same time to students themselves, to 

continue their education, never drop it. 

 To some extent there is Provision of family planning services and strengthening of the status 

of women. 

  Schools were constructed at village level, teachers were trained and enrolled, and girl’s 

participation was greatly increased.  

 Allocating budget by government for various sectors, such as agriculture, education, health, 

and water and road development for eradicating poverty in the rural peasant associations. 

  Improving health provision  

 Great involvements of private sectors in the delivery of health services. 

 Health Extension Programs 

 What plan do they have in the 10 year development plan at City Administration level 

1.2. Economic Environment  

1.2.1. State and Trend of the Economic Environment  

Ethiopia has one of the fastest-growing economies and is Africa's second most populous country. 

Ethiopia’s economy is highly dependent on Agriculture. The economy uses natural and 

environmental resources as essential inputs in the production process. Economics and the 

environment are inseparably linked, as environment are the bases of production, manufacturing, 

and waste disposal. 

9 Disorders of urinary system  Symptoms and signs involving emotional state  

10 Suppurative and unspecified otitis media  Amoebiasis  
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The deforestation rate on the ecosystem has been very high, and local elders indicated that the 

vegetation cover of the hills is severely reduced. The agricultural production system is mainly 

mixed farming, including crop and livestock productions. Major harvested cash crops are maize, 

sorghum and chat. The FGD explained that, an increase in utilization of agricultural inputs such 

as fertilizer, has contributed to the improvement in agricultural productivity. Similarly, animal 

husbandry is another major source of livelihood in the area i.e.: cattle, sheep, goat and camel. 

1.2.2 Drivers and Pressures to the Economic Environment Change  

Natural or human-induced factors that directly or indirectly cause a change in an ecosystem are 

referred to as "drivers." A direct driver unequivocally influences ecosystem processes. An 

indirect driver operates more diffusely, by altering one or more direct drivers. Drivers affect 

ecosystem services and human well-being at different spatial and temporal scales, which makes 

both their assessment and their management complex. Some of the drivers for the impacts of 

change in economic environments are; 

 Population change: - the population of the study area is doubled in last 22 years. And 

can increase in urbanization and reduction of income. Previously the forest ecosystem 

was mainly grazing land and forest land; but population pressure forced people to change 

it into agricultural land and bush land. So this population led to expansion/ conversion of 

marginal lands to agriculture. It is highly sensitive to ecosystem degradation.   

 Failing agricultural income/ change in economic activity: - as the population increases 

highly the demand for ecosystem services increases too. At the same time as the 

agricultural activity is traditional, it is unable to supply the increased population demand.   

  1.2.3 Impacts due to the Economic Environment Change  

People in the rural areas of the city administration suffer from a complex interaction of 

environmental degradation, increasing shortage of land due to population growth. Some of the 

impacts are; 

 Conflict of interest between different groups. Previously the ecosystem was mainly 

covered by forest, but population pressure forced people to change parts of it into 

agricultural land. This gradual process of expansion of agriculture is one of the reasons 

for conflict between different interest seeker groups. For example, conflict between the 

youths for plowing the steeply forest land and the elders for graze their cattle. The 



12 
 

community to use the forest land illegally and government to protect and implement the 

laws and regulations practically. 

  people see no alternative but collecting or cutting wood from the state owned forests, to 

sell it for a supplementary income 

 The major environmental problems are deforestation and serious erosion in the highland; 

flooding in the lowland. Because of high erosion in the highlands, the soil has become 

much less fertile. As a side effect of erosion in the highlands, the lowland is exposed to 

storm-flooding, especially in the rainy season.  

 Recently, erratic rain also repeatedly has destroyed crops in the field. Food shortages 

have occurred more regularly in a growing number of rural families. Food aid has been 

distributed to selected households, both by government authorities and by NGOs. 

 In environmental aspect, Environmental degradation has been manifested in 

deforestation, high erosion and flood-storms. This environmental degradation has caused 

persistent food insecurity and absolute poverty.  

 Climate change: the total micro climate of the surrounding is totally changed. More 

recently, erratic rain also repeatedly has destroyed crops in the field and sometimes 

infrastructures in Dire Dawa.  Recently food shortages have occurred more regularly in a 

growing number of rural families. Food aid has been distributed to selected households, 

both by government authorities and by NGOs. 

1.2.4 Response for Economic Environment  

There are many potential policy responses to the environmental, economic impacts of the local 

people, due to local population pressure; whereas practically;  

 The people tried on their own to stop the floods by constructing check-dams and small 

drainage constructions. But the magnitude of the problem is beyond their control.  

 Capacity building by Dire Dawa Agriculture office and the Ministry of Agriculture on 

agriculture, forestry, soil conservation and other related extension services. 

 Integrated watershed management is highly practiced in Harla forest ecosystem. The 

springs are rehabilitating and used as source of domestic water demand and small scale 

irrigation  

 Nursery sites are established for reforestation of the degraded Harla forest ecosystem.   
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1.2.5 Recommendation for Social and Economic Environment  

 It is most important to start an improvement measure in the area through the initiation of 

the concerned people.  

 If the people are convinced that the process is going in accordance with their best interest, 

they can easily mobilize their potential to bring change and improvement.  

 The preferred measure should be arrived through consultation and dialogue with the 

people.  

 The people should indicate their solution how can they best utilize the hills, how can they 

solve the flooding and soil erosion, how can they solve their immediate problems with 

ensuring their long term advantages.  

2.`Physical Environment of Harla Forest Ecosystem 

 

Figure 1:- Location Map of Harla Forest Ecosystem 

The site of Harla kebele is an important for the surrounding forest center situated approximately 

15km southeast of Dire Dawa. Dire Dawa Administration (DDA) is geographically located in the 

eastern part of the country specially lying between 9˚ 27' and 9˚ 49'N latitude and 41˚ 38' and 42˚ 

19'E longitude (Fig-1), and the town is 515 kms from Addis Abeba, the capital city of Ethiopia 

and 333 Km from the international port of Djibouti (Figure 1) 
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The survey was carried out using a Deferential GPS. Coordinate system WGS 1984 Zone 37 

North was used to store the latitude, longitude and height of each point. Survey   were completed 

at Harla and surrounding woredas for a scattered in an area of forest land  

Initial attention was focused on the northeastern part of the Harla kebele, along the border of 

Dire Dawa administration to a length of approximately 2.5km; it contained trees and abundant 

shrubs. The other enclosure, located in the northwestern part of the kebele was marked with 

Acacia trees on highly eroded land feature.  

2.1 State and Trends of LULC Chang in Harla Forest Ecosystem 

Land cover refers to the physical and biological cover over the surface of land, including 

water, vegetation, bare soil and/or artificial structures (Ellis, 2007). Land use, on the other 

hand, has a more complicated aspect as it involves social sciences and management 

principles and is defined as the social and economic purposes and contexts for and within 

which lands are managed. 

Technically, land use and land cover change mean quantitative changes in areal extent 

(increase or decrease) of a given type of land use and land cover respectively. Land use and 

land cover change are a manifestation of forces both anthropogenic and environmental – 

climate driven factors (Liu et al, 2009). Land use and land cover change are perhaps the most 

prominent form of global environmental change since they occur at spatial and temporal 

scales immediately relevant to our daily existence (CCSP, 2003) 

Land use dynamics is one of the major environmental problems in Ethiopia, (Berhan, 2010). 

Studies  conducted  in  different  parts  of  the  country reported a significant decrease of 

vegetation cover due to the  expansion of  cultivated land  (Abate, 2011). Ethiopia’s forests 

have suffered severe deforestation and degradation from an increased demand for fuel wood, 

construction wood, and cropping and grazing land (Wogayehu, 2003). 

There is no study on land use land cover change in Harla forest. LULC change is basic data 

on the extent and trend in the study area  that  would  help for  planning  and  the adoption  of 

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

rate, extent and distribution of various land use and cover changes and associated 
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consequences which tacks place in Harla Forest Ecosystem, from land sat images 2000 to 

2020. 

 

Figure 2:- Period Satellite Data (2000, 2010 And 2020) of the Harla Forest 

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

(2000, 2010 and 2020) of the Harla forest. Using the supervised digital classification method 

(maximum likely hood classifier), the Harla and their surrounding Kebele LULC classes (15 km 

away from the Dire Dawa city) have been identified. On running change analyze is among the 

six LULC classes, it was observed that the various classes had different trends of change through 

the three decades as shown in Table 7. 
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Table 8:- Land Use and Land Cover Classes Considered and Their Descriptions  

N

o 

Land use type Descriptions 

1 Cultivated land This class describes land which is mainly used for growing crops. Crops in this land 

are either grown by irrigation (commercial farmland) or are rain-fed (small-scale 

farmland). 

2 Flood  This class of land cover defines catchments as the main cause of land degradation. 

3 Forest land This class describes the areas with evergreen trees, mainly growing naturally. 

4 Shrubs land Refers to those areas covered with tree, shrub, bushes and some grasses that dominate 

the foot-slopes and rive ring landscapes. There exists variation in vegetation between 

dense shrub with an estimated cover of >50% and open shrub lands with less than 

50% cover. 

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

6 Settlement  This class describes the land covered with buildings in the study area. It includes 

commercial, residential, industrial and transportation infrastructure. 

 

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

cultivated land, Forest, Shrubs, Flood, Bare land and Settlement. The land use land cover 

classification over twenty years (2000-2020) was shown in Figure 2.  
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Table 9:-Land Use Land Covers Distribution for (2000, 2010 and 2020) in Harla forest. 

Land use 

land 

cover 

classes 

Year 2000 Year 2010 Year 2020 Rate of 

change 

b/n 

2000-

2010 

Rate of 

change 

b/n 

2000-

2020 

Area % Area % Area %   

Forest 

Land 

787.36 7.2 766.62 7.1 696.22 6.44 -20.74 -91.14 

Cultivated 

Land 

1570.65 14.53 1975.76 18.28 2093.76 19.37 405.11 523.11 

Settlement   280.71 2.6 593.64 5.49 776.79 7.19 312.93 496.08 

Flood area 146.31 1.35 362.3 3.35 764.02 7.08 215.99 617.71 

Shrub 

Land 

6374.08 58.98 4838.27  44.77 4170.87 38.59 -1535.81 -

2203.21 

Bare Land 1647.29 15.24 2271.33 21.01 2305.46 21.33 624.04 658.17 

Total 10807.12 100 10807.12 100 10807.12 100   

Source: Land classification of land sat images of 2000, 2010 and 2020 

The land use land cover classes of 2000 have prepared from satellite image of land sat and 

involved six main land use land cover categories: Cultivated Land, Forest land, Settlement, 

Flood, Shrubs land and Bare Land. In the year 2000, about 7.2% was covered by forest land, 

14.53% by Cultivated Land, 58.98% by shrubs, and 1.35 by Flood area, 2.6% by settlement 

and 15.24% was covered by Bare Land. In this period Shrubs land has high coverage and 

Flood area has less coverage.  

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

already mentioned as in the period of 2000, in the year 2010, 5.49% was covered by 

settlement, 7.01% by forest land, 18.28% by cultivated land,  44.77% shrubs lands, 21.01 by 

Bare Land and  3.35 covered by Flood area 
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The land use land cover classes of the year 2020 have sex main land use land cover 

categories: in this year cultivated land was covered by (19.37%), by forest (6.44%) and by 

settlement (7.19%), by shrubs land (38.59%) by Bare Land (21.33%) and Flood area (7.08%) 

as indicated in the above three year’s shrubs land was dominantly covered the area.   

From the above table we can see that cultivated Land in year 2000 was covered 14.53%, in 

year 2010 increased to 18.28 % and in year 2020 increased to 19.37%, in other ways 

cultivated Land from year 2000 up to 2010 increased by 3.75 % and from 2010 up to 2020 

increased by 1.09 %. while shrub land in year 2000 is cover 55.98 % which is decreased in to 

44.77 in year 2010 and finally in year 2020 decreased in to 38.59 % and forest land in year 

2000 is cover 7.2 % which is slightly decreased in to 7.1 % in year 2010 and finally in year 

2020 decreased in to 6.44 % and totally settlement, cultivated Land, Bare land and flood area 

are increased but forest and shrub land are decreased. 

The Land Use Land Cover Change (LULCC) Detection indicates that, nearly 66.18 % of 

forest and shrub land had already been lost. The rate of forest and shrub land removal has 

been at an alarming rate. On the average 1.11 % of forest and shrub land had already been 

lost each year. During the 20 year period between 2000 and 2020, the proportion of area 

covered by forest and shrub land was decreased 0.7% and 20.39% respectively. In contrast, 

settlement, cultivated Land, Bare land and flood area were increased by 4.59%, 4.89%, 

6.08% and 5.73% respectively. The main causes of LULC changes were identified as 

cultivated land expansion and fuel wood extraction are being the major causes as 

substantiated by field trip verification. 
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              Figure 3:  Summary of Land Use Land Cover Extent by Percentage (from 2000-2020). 

2.2 Drivers and Pressures for Land Use Land Cover Change. 

            2.2.1 Drivers for Land Use Land Cover Change of Harla Forest Ecosystem. 

LULC change in the study area is an outcome of several proximate and underlying 

drivers. The major proximate driving forces of LULC change in the forest are fuel wood 

extraction, expansion of settlement, and agricultural expansion, constitute the major 

underlying drivers of LULC change in the study area. Population growth and Demand on 

forest are the major underlying cause for LULC change in the study area.  

           2.2.1.1 Pressure that leads to Harla forest ecosystem LU/LCC  

Deforestation is the main pressure factor for Harla forest ecosystem LULCC. During the 

focused group discussions (FGDs) and key formant pointed out settlement/encroachment, 

have intensified the pressure to the LULC change, particularly affecting forest & shrub  

resources negatively and increasing the area coverage of croplands and bear land. Both 

farmers & fuel wood producers exert pressure by exploited the ecosystem illegally. 

Generally,  the  information  obtained  from  FGD participants and key informants, 

confirmed that the major reasons  for  the  continual  expansion  of  settlement  between  

2000  and  2020  in  the study area  are  rapid  population  growth which exacerbated by 
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fuel wood collection for the economic activities  of  communities  in  the  area.  

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

consumption.  

 

 

 

                      Figure 4- Fuel Wood Collection for the Economic Activities of Communities.   

2.3 Impacts of LU/LCC in Harla forest ecosystem LU/LCC 

Land use describes the way and the purposes for which human beings employ the land  and  its  

resources while  land  cover  refers  to  the  ecological  state  and physical appearance of the land 

surface (such as Closed forests,  woodlands  or  grasslands)  (Alemayehu et al., 2009). Land 

use/cover  is a composite  term, which  includes both  categories  of land  cover  and land use  

(Ioannis  and  Meliadis,  2011).  The land use/cover pattern of a region is an outcome of natural 

and socio-economic factors and their utilization by the man in time and space (Zubair, 2006). 

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

phenomenon occurring at spatial and temporal scales in the study area.    

As a result of LU/LCC, drought and flood was manifested in the study area. Flooding has a 

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

topsoil is washed away and only hard-panned soil remains. The degraded land has hardly been 

supplying sufficient soil nutrient which improves farm productivity and requires more time for 
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recovery. Moreover, flood can causes social damages. For instance, Historically, Dire Dawa 

Administration already has seen stricken severe flood four times in 1981, 2001, 2005 and 2006 

in some parts of urban and rural kebeles. These areas are mostly affected by seasonal floods and 

with considerable damages on houses, public institutions, market places, infrastructures, crops in 

the field, and livestock.  

From the records the last four major flood event occurred during in April 1981, 1994,  

In May, 2005 and August 2006. The flood which occurred in May 2005 has caused loss of 35 

human lives as well as an estimated amount of 10 million birr damages to property (Daniel A, 

2007). 

Flood in 2006 had brought socio-economic impact on the people residing along Dechatu and 

Gorro river sheet. In rural areas of Dire Dawa, Soil bund, Stone bund and Cut off drain (330.35 

Km), Stone check dam (8600 M³) and two Water harvesting ponds, Sorghum, Maize, Haricot 

beam and Sesame totally (230.64 Ha). Fruits and Vegetables (17.21 Ha), Livestock killed (21), 

Water Schemes (10), Small scale irrigation schemes (5) were damaged. About 6 houses were 

washed out and a total of 10,809 people were affected in one way or another (FMAAM, 2006). 

As the information gathered from FGD soil erosion is the biophysical impact of LULC change in 

the study area. Due to agricultural expansion and fuel wood extraction forestlands has been 

degraded.  When the forestland becomes degraded, the soil loses its protective layer, so that wind 

and water erosion easily occur. 

2.4 Response measures in improving the status of land use land cover change 

On the weak of 2005 flood hazard, The Dire Dawa administration government and other 

stakeholders are giving concentration for the problem around the hillside of the study area to 

rehabilitate the ecosystem by designing and organizing solutions like: - constructing soil and 

water conservation measures, constructed protection structures (cut off drain). However it was 

terminated before three years. 

2.5 Outlooks 

 

Harla forest ecosystem has been experiencing different LULC changes. The main finding of this 

study revealed that a fluctuated change of LULC types between 2000 and 2020 due to some 

proximate and underlying drivers in the study area. During 20 years period settlement and 

cultivated land were increased respectively, with a corresponding decline in the area of 
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forestland and shrub land. If the rate of LULC changes continues in the same rate in 2030, 

agriculture and settlement are expected to increase by 2.42 & 2.3 respectively.  On the other 

forest and shrub land are predicted to shrink by 2.6 & 5.9 respectively. 

2.6 Recommendation 

 

The study highly recommends Participatory Forest Management and community nursery 

expansion required by Dire Dawa administration; regional agricultural research center should be 

practiced by all stakeholders to improve forest coverage of the study area.  

3. State and Trend of Land Degradation in Harla Forest Ecosystem  

Land  degradation  includes  all  process  that  diminishes  the  capacity  of  land  resources  to  

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

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

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

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

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

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

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

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

loss,  deforestation,  low vegetative  cover  and  unbalanced  crop  and  livestock  production 

Land degradation is a serious problem in the study area cutting across the whole region, with its 

associated consequences such as drought and desertification, prominent in the northern part of 

the region, and soil erosion in the southern part of the region. 
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         Figure 5:- Elevation Map of Study Area 

As depicted in the elevation map developed using Digital Elevation Model (DEM) at a 

resolution of 30m by 30m, the altitude of the study area ranges from1251 to 2291m.a.s.l. It is 

characterized by chain of mountains that stretch along the southeastern and western parts of 

Dire Dawa Administration bordering Oromia Region 

The northern and central parts of study areas are dominated by flat topography/plain and 

gentle slope that ranges between 0-54.76 slope categories. On contrary, the southern, 

southeast and partially eastern parts are dominated by steep slope, deep valleys and highly 

exposed to rain and wind agents of erosions. According to the slope analysis, southern tip of 

the study area is suffering from progressive rill and gully erosion. 

This part is dominated by steep slope, deep valleys and highly exposed to rain and wind 

agents of erosions. It is exposed to sheet, rill and gully erosion. The steep slopes aggravated 
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surfaces run-off down the hills which is potentially disastrous to the lower built up, this part 

is not only exposed to rainfall erosion but also exposed to wind erosion during dry seasons 

and create dusty blows. 

 

           Figure 6– Degraded Land of the study area. 

       Source- Owen photograph, October 2020 

The study area includes the right and left sides of the highway to Addis Ababa up to the foot of 

Denegeo ridges. It is characterized by steep sided hills, limited gentle slopes and two river 

valleys or ravines. This part potentially source of unexpected floods during rainy seasons. The 

main valley in this part include Dechatu seasonal river. It cuts deep gully that result in lateral and 

vertical erosion. 

All of the study areas are suffering from progressive rill and gully erosion. This is mainly related 

to the climate and easily fragile nature of local soils and man-made activities that have been 

removing natural vegetation covers. Moreover, in some localities of the hill foot there are active 

and inactive quarry sites which some of them are not properly managed or rehabilitated.   

3 .1 Drivers for Land degradation of Harla Forest Ecosystem 

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

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

process is like climate, intense rainfall and topography of land. Anthropogenic effects come from 
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population pressure. As the population increase, land degradation also aggravates. As we have 

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

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

     3.1.1 Pressures  

Based on the population increment and work needy young generation the natural resources 

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

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

the new construction sites  and road. 

During the time of focus group discussion with the Kebele representatives and a group of people, 

the communities are extracting rocks for construction of houses, Coble stone for road 

construction in the Dire Dawa city. The Coble stone and unprocessed stone is sent and sold to 

Dire Dawa which is produced (extracted) by legal associations and illegally producers.  

Therefore, the pressures for this land degradation are Deforestation and extraction of rocks for 

construction  

    3.2 Impacts 

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

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

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

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

the products from a healthy landscape (Berry 2003).  In addition, environmental decline due to 

land degradation adversely affects the health, well-being and livelihood opportunities of the 

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

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

minimally  3  percent  of agriculture GDP (Berry 2003). 

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

to poverty and food insecurity. The damage to soil, loss of habitat, water shortages, and has 

economic consequences. In addition to this, land degradation has significant impacts on transport 

and public service infrastructure such as roads, bridges and human activities (Figure 6).  
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The impacts of land degradation manifests in the study area in the form of reduced ground cover, 

and the reduced carrying capacity of pastures.  

3.3 Response measures in improving the status of land degradation 

According  to  key  informants  and  FGDs  during  the period between 2008 - 2018,  the  soil 

conservation program or  which  is  called  “Tefases"  has been taken to protect the land from 

degradation by the region, cluster and by the local people.  

In some cases, farmers argued that they were transforming the agricultural plot lands along flood 

prone areas in a positive way to shift into the hill parts and they had planted Chat to compensate 

their income.  

Figure 7. Soil and Water Conservations. 

Source: - Agricultural Bureau of Dire Dawa Administration. 

3.4 Outlook 

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

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

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

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

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

very serious problem (Stoorvogel, et al. 1993; Bojö and Cassells, 1995). 
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The methods to assess present land degradation depend on the type of land degradation: physical, 

chemical or biological. The approaches to land degradation range from simple qualitative 

observations in the field to elaborate computer simulation modeling of complex processes. So, a 

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

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

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

sedimentation of excessive unwanted materials. As depicted by the picture above Fig 6, even 

though the local topography is uniformly flat with gentle slopes the region has highly degraded 

by erosion and formed trenches of gullies. This mainly resulted due to loose nature of the soil 

and dispersed vegetation covers and incurs high cost of construction. If the rates of land 

degradation continue in the same rate the natural resource utilization never be sustainable. 

3.5 Recommendation 

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

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

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

So, as it is done before in all rural kebeles the soil and water conservation works, the City 

administration should be continued rehabilitation project works especially in steep slope areas of 

the administration and the upper river banks. Besides, it should also promote community based 

integrated water shade management through rehabilitation projects by collaborating with Oromia 

regional state (its upper parts of Oromia which is the adjacent parts of the study area). 

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

and build organic matter. These practices include: Terracing, Check dam, Contour Farming on 

Hillsides, Vegetation planted along a stream bank, Riparian buffers. 

Terracing and Check dam 

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

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

Bench Terraces. If they are discontinuous, close the gaps between them.  
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If there is no traditional terracing, measure the slope gradient on the cultivated land we want to 

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

for moisture conservation and apply Trash Line.  

Above the cultivated land, construct a Cutoff Drain to use for Water Harvesting or safely drain it 

to next river or gully. For slopes between 15 and 50%, measure the average rework able soil 

depth first. Add Cutoff Drain above the cultivated land.  

All structures need careful maintenance and continuous building up by the farmers until Bench 

Terrace is developed after several years. Ad also, all structures can be made of stones because 

grass establishment is difficult.  

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

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

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

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

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

Hillside Terrace 

Contour Farming on Hillsides 

When farming on a hillside, farmers till and plant along the contour rather than allowing the soil 

to run off the hillside. The furrows and rows of plants prevent rainwater from washing soil off 

the hill into lower-lying areas and help keep the soil healthier for future crops. 

 

Vegetation planted along a stream bank 

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

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

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

The administration should be automatically banned and permission to the association to collect 

Sand and stone quarry sites within and along flood prone areas. 
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4. Introduction 

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

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

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

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

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

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

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

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

total plantation resources in the country. 

Forests are important sources of livelihood for millions of people and contribute to the national 

economic development of many countries. 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). 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, 

etal.2012). 

 In Ethiopia, the diverse forest resources available provide goods and services of significant 

values to the society, environment and economy (Moges etal, 2010). Afromontane vegetation, 

which covered more than 50% of the highlands in Ethiopia, is one of the key biodiversity hotspot 

areas in the country, with enormous plant species. 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 (Asfaw,2013) Wujig Mahgo Waren forest is one of the remnant dry 

Afromontane forests in northern Ethiopia which plays a crucial role in the livelihoods of the 

local communities. 
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Even if forests provide multiple ecosystem services spanning from local livelihoods and 

socioeconomic development related goods and services such as food, wood, and water to the 

global ecological and economic services, such as ecosystem functioning, biological diversity, 

carbon dynamics, and climate, deforestation and forest degradation are causing a significant 

reduction in the provisioning of valuable ecosystem goods and services from forests in 

developing countries (Lawson, et al, 2014). On the other hand, efforts to save forests have 

attracted enormous international attention.  

The United Nations Millennium Development Goals and the United Nations Framework 

Convention on Climate Change—UNFCCC—have emphasized forest conservation as part of 

achieving sustainable development (UN, 2016). These efforts have been reinforced through new 

global development agendas such as the Sustainable Development Goals (Goal 15). 

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

service and communicating to relevant actors and decision and policy makers is important role of 

the Ethiopian Environment, Forest and Climate Change Commission (EFCCC). As part of this 

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

forest degradation Harla forest ecosystem in Dire Dawa. 

4.1Deforestation and Forest Degradation in Harla Forest Ecosystem   

Forest: 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 unstock as a 

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

According to FAO (2006a), forest is defined as the presence of trees with land cover more than 

0.5 ha. The tree must be able to reach a minimum of 5 m in situ and canopy cover at least 10%.  
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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 to provide important goods and services to 

people and nature and also undermine the ability of forest to produce healthy ecosystem products 

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

storage and as a result of environmental and anthropogenic changes. Forest degradation results 

owing to decrease in tree cover, the biodiversity in the forests or the changes to a lower state of 

the forest structure.  

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

uses such as agriculture and road construction.  

There are four types of ecosystem services all of which contribute to a range of human outcomes. 

Provisioning services, these are the familiar, tangible and direct products extracted from the 

forests to be used or sold. They are the wood, fiber and fuel. They also include crops such as 

ginseng or truffles, which may be planted or developed in the forest, and koura (freshwater 

crayfish) grown in fire ponds. Regulating services, these include the ability of the forest to store 

carbon, reduce erosion, improve water quality, and reduce the effects of floods. Steep land 

planted in trees will also have less erosion than if it were in pasture. Cultural services. Non-

material social and cultural benefits are also provided by planted forests. These include 

recreational opportunities, aesthetic enjoyment and spiritual enrichment, as well as a biodiversity 

and conservation appreciation. Supporting services, the biological and physical processes in a 

forest drive the other three services. Examples of these include soil formation, nutrient cycling, 

water regulation, and oxygen production. 

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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4.2. State and Trends of deforestation and forest land degradation in Harla forest  

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

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

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

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

domestic uses and income generation. 

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

Commiphora, Combretum Terminalia, Dry Afromonotrne and Moist Afromontra.  

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, 2014). 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). 

The Dire Dawa Administrative Council vegetation cover is categorized as vegetation of arid and 

semi-arid lands (highly variable, including cactus scrub, thorn scrub and many woody and sparse 

grasses formations). There is no climatic climax forest in the region except patches of few 

juniperus remnants in the upper parts and some acacia trees in the low lands. The vegetation in 

the region is not found in contiguous form covering large area rather it is seen as fragmented 

patches of bush land, shrub land and trees in agricultural sites and hillsides. 

Trees in agricultural areas constitute the major source of wood for fuel and domestic construction 

wood. In the agricultural fields they occur as natural trees remaining in individually owned 
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fields, trees in the communal areas, and trees planted by farmers, normally in or around their 

crop land or around the homestead(DDAC,2013).. 

Generally, indigenous trees are not planted except as part of hedgerows around fields and houses 

in the densely settled villages. They are heavy pollarded especially where they are found in 

croplands. 

Eucalyptus is the most common species. It is planted on small patches, generally at very high 

stem densities: often up to 50,000 stems per ha compared with state plantation densities of 2500. 

Multiple harvesting strategies are practiced, with nested rotation cycles for the management and 

harvesting of trees and wood products on the farm. Most trees are left to develop into small or 

large poles. The spatial pattern of trees in agricultural landscapes is an important component of 

the land use system, is often strongly related to the length of time the area has been settled for 

cultivation (DDAC, 2013). . 

There are about 36,365 hectares of shrub land in the DDAC. The main types of species that the 

shrub land comprises are semi-arid succulents such as Euphorbia, Aloe, Caraluma, Opuntia, 

Dracaena and Acacia, balanites and maeura spp.Based on the forest inventory, the biomass 

estimates indicate that there is a total of 566,736 tons of stock in dry weight, 34,550 tons of total 

yield which is equivalent to 4.59 tons per ha (DDAC, 2013). 

This study was conducted in Harla forest ecosystem, in Diredawa. During this study the data was 

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

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

image. To conduct the study we used FGD of 2 surrounding kebeles that was nearly beneficiary 

and�victim from Harla forest ecosystem. The discussion was conducted in to four groups with 

total member of 48 farmers; each group in FGD consists of 12 individuals. During the study 

there were language translators such as one translator from the administration (Dri-dawa), three 

experts from surrounding kebeles of Harla forest who guided the participants through sets of 

prepared questions related to their opinion on forest cover change, drivers of deforestation, their 

impact, existing remedies and possible solutions. In Field observation transect walk was also 

another primary source of data that support the analysis of the study. On the other hand, 
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secondary data was used to conduct the study. The data from secondary sources were collected 

from published documents, region and woreda reports. 

 During the discussion with FGD Harla was one of bio-diverse (plant and animal) and populated 

ecosystem in the previous years. But currently the forest coverage was declined continuously, 

due to various reasons, such as smallholder agricultural land expansion, expansion of road 

construction near to the forest area, excessive use of stone quarry extraction for house 

construction and for sell to get additional income and destruct forest for fuel wood consumption. 

Population growth was also contributed to this change to some extent by increasing demand for 

agricultural land. On the other hand participants in the FGD explained that the expansion of 

occurrence of flood in the case of stone quarries extraction around forest area was one of the 

major causes for the degradation of Harla forest ecosystem. Due to these reasons the abundance 

of plant and animal population in the forest ecosystem was declined, desertification in the 

administrative city was increased from year to year.  

Table 10: Land use land covers distribution for (2000, 2010 and 2020) in Harla Forest. 

Land use land 

cover classes 

Year 2000 Year 2010 Year 2020 Rate of 

change 

b/n 

2000-

2010 

Rate of 

change 

b/n 

2000-

2020 

Area % Area % Area %   

Forest Land 787.36 7.2 766.62 7.1 696.22 6.44 -20.74 -91.14 

Cultivated 

Land 

1570.65 14.53 1975.76 18.28 2093.76 19.37 405.11 523.11 

Settlement   280.71 2.6 593.64 5.49 776.79 7.19 312.93 496.08 

Flood 146.31 1.35 362.3 3.35 764.02 7.08 215.99 617.71 

Shrub Land 6374.08 58.98 4838.27 44.77 4170.87 38.59 -1535.81 -2203.21 

Bear Land 1647.29 15.24 2271.33 21.01 2305.46 21.33 624.04 658.17 

Total 10807.12 100 10807.12 100 10807.12 100   

Source: Land classification of land sat images of 2000, 2010 and 2020   
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As indicated in the above table, the total area of Harla woreda was 10807.12 ha from this the 

forest coverage of forest ecosystem in the year 2000, 2010 and 2020 was 7.2%, 7.1% and 6.44% 

respectively. Whereas the shrub land in the year 2000, 2010 and 2020 was 58.98%, 44.77% and 

38.59% respectively. The forest land and shrub land cover change from the year 2000 to 2020 

was declined by 91.14 and 2203.21ha respectively. Whereas coverage of other land uses in the 

above table, such as settlement, cultivated land, and bare land were increased. This indicates that 

the forest and shrubs in the study area was directly and indirectly converted in to other land use 

systems.   

 

Figure 8: The remaining part of the forest and their nursery sites 

  Source: own field photo, 2020 

 

Figure 9: The remaining Degraded and dense part of Harla forest ecosystem (Source:field photo, 2020) 
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Table 11:  Some of the Major Species Observed in the DDAC 

No Species name Local name uses 

1 Acacia nubica 

(a.orofota) 

Guari (som) Fire wood, shade, erosion control, 

charcoal. 

2 Acacia albida (faidherbia 

albida) 

Grar (amh),gerbi (o) apple ring acacia. Soil fertility, pole, medicine, fuel wood, 

termite resistance forage. 

 

5 

 

A. nilotica 

Dugar,galol,dugar (som), egiptian mimosa 

Adansonii (o). 

Tannie/dye/soap ash pole shade, fire 

wood. 

6 Acacia cynophylla Tadach(o)blue leaved wattle umbrella tree. Shade, fire wood, soil fertility. 

 

12 

Cordia Africana Wanza(amh).wedicha(som)waza(ader)wede

sa(o) ,sudan teak 

Timber, shade, fuelwood 

 

13 

Balanites aegiptica Bedeno(o), kiti,kulan(som) 

goza(amh),white acacia 

Shade,fuelwood,medicine,edible 

14 Calotropis procera Ushes(o),boha(som),ginda(amh) Fiber,medicine, fire wood. 

18 Croton macrostachyus Bissana(amh),bekenisa,dogoma,mekanisa(o

) 

Timber,shade,construction 

19 Azadirachta indica  Kinin zaf (amh) Shade,incecticide,amelioration 

20 Aloe spp. Dahar,lebi(som),argessa(o),erret(amh) Medicine,soil conservation 

22 Terminala brounii Alulo (som) Shade,firewood,pole,furniture. 

23 Casuarina eqisetifolia Arzelibanos,shiwshiwa(amh),whispering 

pine 

Amelioration,firewood,medicine 

24 Prosopis juliflora Yefereng biscut(amh) Soil coservation,fuel wood 

26 Dodonea viscosa Kitkita(amh) Conservation,live fence,firewood 

27 Euclyptuscamaldulensis Keybaharzaf(amh) Pole,fuelwood,timber 

28 Juniperos procera Tid(amh),gatira(o)zerida,tajib(som) Pole,fuelwood,timber 

Source- From DDAC, 2020 
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4.3. Driver and pressures Harla forest degradation    

As we get the data from primary and secondary sources Harla forest ecosystem have various 

drivers and pressures. Some of the major drivers for deforestation and forest degradation are 

listed below 

4.3.1. The major drivers in Harla forest ecosystem are; 

 Population Growth: As we get the data from primary and secondary source the number of 

human population in the woreda as well as kebeles was increased.  

Year Population Growth Rate 

2020 408,000 4.35% 

2010 266,000 4.31% 

2000 193,000 2.66% 

 Source: Population data source: United Nation Department of Economic and Social Affairs                                                                              

Population Dynamics World Population Prospects 2019 

 Expansion of urbanization: The primary and secondary data sources indicate that there is a great 

expansion of urbanization around Harla woreda because the woreda is near to the city Administration 

of Dire Dawa. This cause the devastation of forest ecosystem for different purposes. 

4.3.2. The major pressure exerted on the degradation of Harla forest 

 Deforestation: The FGD participants explained that the forest ecosystem cut for different 

purpose.  

 Increasing demand for agricultural land expansion: this is one of the pressures exerted by 

local community. Increase in population in the area created increased demand for agricultural 

land.  

 Increasing demand for house construction, Charcoal and fuel wood.  

 Increasing demand for stone quarry extraction፡ As we discussed in the FGD most of the 

people who live around the forest area extract stone quarry from the forest area for house 

constraction.This activity destruct the forest ecosystem immediately    

  

https://www.un.org/development/desa/en/
https://population.un.org/
https://population.un.org/wpp/
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Figure 10: Quarry extraction around the forest area 

4.4. The Impact of deforestation and forest degradation on the livelihood of local 

communities. 

The participants of FGD as well as woreda forest expert clarified that degradation of forest 

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

 Loss of indigenous plant and animal species: FGD participants explained that there were 

numerous plant and wild animal species in Harla forest ecosystem. Currently the number of 

those plant and wild animal species are declined due to deforestation, road construction and 

population growth. 

 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. As a result, 

government employees at region and woreda experts’ does not give service to their client 

with in the normal working time. FGD participants associate this problem with the impact of 

deforestation and change in forest ecosystem services.  

The decline in amount of rain fall, erratic nature of the rain and even the failure of the main 

or short rainy seasons or uneven rainfall distribution, aggravated by climate change, is 
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creating serious water shortage and stress particularly on the rural households (DDAEPA, 

2011). 

 Occurrence of flood: As we discussed in the FGD there was a great amount of flood 

occurred due to the degradation of Harla forest ecosystem. 

During the night 5 to 6 August 2006 very heavy rains caused flooding in the region of 

Dire Dawa, 3,000 people’s displaced 300 people missing and 200 people dead are reported 

so far. The death toll was largely due to the fact that the flooding took place in an urban 

area at a time when people were asleep (OCHA, 2006). 

 Increment of poverty status: FGD participants and key informants explained, due to the 

forest cover change of Harla forest those household their life depend on the forest and also 

households there land damaged by flood was exposed to poverty. So, many numbers of 

people supported by safty net program was increasing. 

 Drought was occurred: In Dire Dawa most of the rural people live in drought prone areas 

and are vulnerable to the impacts of drought. According to disaster vulnerability assessment 

report of Disaster Prevention and Food Security office of DDA (DPFSO, 2012), more than 

48,275 people in rural Dire Dawa were identified to be chronically food insecure and another 

60,000 peoples were highly affected in bad production years. Since the year 2000, a series of 

food shortage because of prolonged drought induced crop loss has been registered in Dire 

Dawa. And currently there is a minimum of three month food gap in Dire Dawa. 

4.5. Response of deforestation and forest degradation  

Even if there was no any response given by the Federal and Regional Government to solve those 

problems, some (not enough) responses taken for the protection of deforestation and forest 

degradation from the local community .Some of the responses taken by local community were 

given below:  

 The Local community practice soil and water conservation activity. 

 One Nursery site was established around the forest area. 
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                    Figure 11: Nursery site preparation 

4.6. Outlook 

If regional, federal government as well as the concerned stockholders tries to reverse forest 

coverage change of the area by practicing different remedial action, the people will lose the total 

forest and shrub land area for the next 30 years.   

Even though the on-going efforts to restore forest cover, unabated deforestation and forest 

degradation will have negative effects on the livelihood security of people in rural areas. 

According to the data obtained from (UN World Population Prospects, 2019) the population data 

of Dire Dawa Administration city in the year 2000, 2010 and 2020 was 193,000, 266,000 and 

408,000 respectively. The average population growth rate of the city Administration was 3.7%.  

If the population continuous at the existing rate, the number of population in the next 30 year 

will be 452,880 but the forest coverage is degraded by 1.04% in each year and also the total 

coverage of the forest will be declined by 30.9% within the next 30 years, In general, the 

mismatch between the rising demand for forest resource and population increment will make 

forest degradation inevitable. 

The adaptive capacity of forests to climate change will be reduced because of deforestation and 

forest degradation.  

If deforestation and forest degradation in Dire Dawa.  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. 

https://population.un.org/wpp/
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This leads to low water availability during dry seasons, affecting human and livestock access to 

water throughout the year.  

4.7. Option for future action  

In order to undertake the remedy action for the degradation and deforestation of the forest 

ecosystem the government as well as Local community should involve in the following activity:- 

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. 

The concerned body should give awareness for the community about the impact of deforestation 

and forest degradation on the local community as well as on the environment. 

Appropriate soil and soil water conservation practice should be applied for better management of 

forest as well as to create sustainable and suitable environment. 

Integrated Watershed management practice should be applied for better management of forest 

land, water bodies, biota, and other resources in a defined area for ecological, social, and 

economic purposes.;  

Identification and implementation of applied research to meet conservation management and 

development needs.  

Implementing the current forest proclamation that suits the changing of the environment.  

5.State and Trend of Biodiversity on Harla Forest Ecosystem 

Biodiversity is ‘the variability among living organisms from all sources including; terrestrial, 

marine and other aquatic ecosystems and the ecological complexes of which they are part: this 

includes diversity within species, between species and of ecosystem’ (CBD, 1992; Article 2).  

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

Ethiopia is 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 



42 
 

(277 spp.), birds (861 spp.), reptiles (78 spp.), amphibians (54 spp.), and fishes (101 spp.) 

(Mishra et al,2012). Dire Dawa is one of the city administrations of Ethiopia, which is rich in 

floral biodiversity. It’s highly characterized by diversified Acacia tree species.  

Harla forest is one of the natural forests of Ethiopia found in the Dire Dawa city administration, 

of the wahile cluster Harla Kebele. The forest is a natural forest that is characterized by 

diversified tree species. Harla forest encompasses different kinds of plant species, which are very 

useful for ecological stability. Besides this, in Harla 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 the agricultural land expansion and the other is fuel wood consumption.  In 

Harla forest, what were observed during the field visit, the forest was a dense forest that bursting 

with natural flora species but, recently deforested extensively for agricultural land expansion and 

fuel wood consumption /charcoal production/. 

5.1.1 Flora Biodiversity of Harla Forest 

The floral resources of the Harla forest ecosystem are plant species listed in the following table 

by their Local name and Scientific name. 

Table 12Major Tree Species Found around Harla forest ecosystem.   

No Scientific  Name Local  Name 

1 Juniperus procera የአበሻ ጥድ 

2 Croton mychrostachis ብሳና 

3 Cordia Africana ዋንዛ 

4 Olea Africana ወይራ 

5 Carissa edulis አጋም 

6 Terminalea brownie ቢሬሳ 

8 Tamarindus indica ሮቃ 

9 Acacia lahai ገርቢ 

10 Dodonea viscosa ኪትክታ 

11 Euclea shemperi dedaho(amh) 
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12 Podocarpus falcatus ብርብርሳ 

13 Rhus natalensis ደቦቦሳ 

14 Ziziphus spina-christ ቁርቁራ 

 Eucalyptus camaldulensis ቀይ ባህረዛፍ 

15 Delonix regia YeDire Dawa zaf 

16 Acacia nilotica ቡረቁቄ (ግራር) 

17 Acacia tortilis ጠደቻ (ግራር) 

18 Balanites aegyptiaca በደኖ 

Source; form DD sub city administration in 2013 E.C. 

As indicated on the above table that shows yellow color is red list tree species and in red color totally 

extinct from the environment.  

Local name Scientific name 

Girar Acacia albida 

Girar Acacia bussei 

Tadach Acacia cynophylla 

Girar Acacia nilotica 

Girar Acacia nubica 

Qontir Acacia Senegal 

Wachu Acacia seyal 

- Acacia tortilis 

Kinin zaf (amh) Azadirachta indica 

Bedeno Balanites aegyptiaca 

Jejeba Berchemia discolor 

Ushes(o), ginda(amh) Calotropis procera 

Amwashero(amh) Caroluma spp 

shiwshiwa(amh ) Casuarina eqisetifolia 

Ajo(o) Coleus edulis 

Avalo Combretum molle 

Gud,guda (som) Cordeauxia edulis 
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Wanza Cordia Africana 

Bisana Croton macrostachyus 

YeDire Dawa zaf(amh) Delonix regia 

Kitkita(amh) Dodonea viscosa 

dedaho(amh) Euclea shemperi 

Keybaharzaf(amh) Euclyptuscamaldulensis 

kinchib(amh), Euphorbia tirucally 

- Grewia bicolor 

Yechaina tsigereda Hibiscus rosea 

Tid Juniperus procera 

Mirane,migag Maeria crasifolia 

Weyra Olea Africana 

kulkwal(amh), Opuntia spp. 

Yeqola Wanza Piliostigma thonningii 

Yefereng biscut(amh) Prosopis juliflora 

Kundo berbere zaf (amh), Schinus molle 

Flame tree, african tuliptree Spathodia nilotica 

Roqa Tamarindus indica 

Abalo Terminalia brownii  

Qurqura Ziziphus mucronata 

Source:- (DDAC,2020)  

As observed during the field observation, indigenous trees such as balanites aegiptica, zizyphus 

spina christ, croton machrostachyus and Acacia tortilis are frequent found in the harla forest 

ecosystem.  The shrub land is mostly found on the lower stony foot slopes to the east of Dire 

Dawa, while succulents dominate the vegetation which comprises Euphorbia abyssinica, Aloe, 

opuntia, Acacia and Ziziphus spp. Regarding plantations, mostly Eucalyptus camaldulensis, 

Cupressus lusitanica and prosopis juliflora are planted around homesteads particularly in cereal 

and agro pastoral areas as well as in the vicinity of urban centers. 
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5.1.2 Faunal Biodiversity of Harla Forest 

Harla forest ecosystem encompasses desirable habitat contributing to the occurrence of high 

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

mammals and birds. 

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

table 2 by their common name and scientific name. 

 

 

Table 13Identified Major Wildlife Species Found Around Harla (Dire Dawa) forest ecosystem.  

No Scientific  Name Local  Name 

1 Tragelaphus strrpsiceros አጋዘን/deer/ 

2 Tragelaphus scriptus ድኩላ 

3 Hyaena hyaena ጅብ (ሽልምልም) 

4 Crocuta crocuta ጅብ (ዥነጉርጉር) 

5 Papio hamadryas ዝንጀሮ 

6 Cercopithecus aethiops ጦጣ 

7 Phacochoerus aethiopicus ከርከሮ 

8 Geneta abyssinica ሸለምጥማጥ 

9 Panthera leo Lion 

10 Civetticus civetta ጥርኝ 

11 Acinonyx jubatus አቦሸማኔ 

12 Sylvicapra grimmia ሚዳቆ 

13 Felis serval አነር 

Source:- (DDAC,2020) 

In the study area larger mammals of great economic and ecological importance have been 

observed.  In terms of status, dik diks (Madoqua saltiana) were found to be the most abundant 

species occurring throughout the survey area.  They are remarkably high in number particularly 
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in acacia dominating woodland habitats. Hamadryas baboons (Papio hamadryas) that were often 

observed along the mountain slopes, hills and in most open rocky areas were also abundant and 

widespread. Ground squirrels (Euxerus erythropus fulvior), warthogs (Phacochocorus 

ethiopicus) and gerenuks (Litocranius walleri) were the next relatively abundant species 

observed.  

When the observed animals are supplemented with the reported diversity of wildlife, the area is 

said to be rich in faunal diversity, though most are threatened in terms of abundance because of 

human interference.   

Bird species: - As part of wildlife resource, besides assessing the abundance and diversity of 

larger mammalian species, making an attempt to identify and record wild animal species 

including bird species of the relevant areas within the territory of the forest ecosystem is equally 

important.  Hence, through efforts made to identify available bird species in the potential 

ecosystem several bird species have been identified.  The identified bird species in the Harla 

forest ecosystem are listed in table 3 by their common name and scientific name. 

          Table 14 Identified bird species in the Harla forest ecosystem. 

No English Name Scientific Name 

1 Abyssinian Roller Coracias abyssinica 

2 Abyssinian scimitarbill  Phoeniclus minor 

3 African Drongo Dicrurus adsimilis 

4 African Hoopoe Upupa epops 

5 African Orange-bellied Parrot Poicephalus rufivenitris 

6 African Pygmy Falcon Polihierax semitorquatus 

7 Augur Buzzard  Buteo rufofuscus 

8 Banded Barbet Lybius undatus 

9 Bearded Woodpecker Dendropicos namaquus 

10 Beautiful Sunbird Nectarinia pulchella 

11 Black-billed Barbet Lybius guifsbalito 

12 Black-billed Wood Hoopoe Phoeniculus somaliensis 
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No English Name Scientific Name 

13 Black-cheeked Waxbill Estrilda charmosyna 

14 Black-eared Wheat eater Oenanthe hispanica 

15 Black-faced Sandgrouse Petrocles decorates 

16 Black Kite Milvus migrans 

17 Blue-eared Glossy Starling Lamprotornis chloropterus 

18 Blue-breasted bee eater Merops variegatus 

19 Blue-naped Mousebird Urocolius macrourus 

20 Brubru Nilaus afer 

21 Bruce's Green pigeon  Treron waalia 

22 Brown-necked Raven Corvus ruficollis 

23 Brown-tailed Chat Cercomela scotocera 

24 Buff-crested Bustard Eupodotis ruficrista 

25 Cape Rook Corvus capensis 

26 Cardinal Woodpecker Dendropicos fuscescens 

27 Cattle Egret Bubulcus ibis 

28 Chestnut-bellied Sandgrouse Petrocles exustus 

29 Common Bulbul Pycnonotus barbatus 

30 Crested Francolin Franicolinus sephaena 

31 Crowned Lapwing  Vanellus coronatus 

32 Desert Wheat-eater Oenanthe deserti 

33 Egyptian Vulture Neophron percnopterus 

34 Emerald-spotted Wood Dove Turtur chalcospilos 

35 Eurasian Bee-eater Merops apiaster  

36 Fan-tailed Raven Corvus rhipidurus 

37 Fiscal Shrike Lanius collaris 

38 Grasshopper Buzzard Butastur rufipennis 

39 Greater Honey-Guide Indicator indicator 

40 Grey-backed Fiscal Lanius excubitoroides 
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No English Name Scientific Name 

41 Grey-headed Sparrow Passer griseus 

42 Grey flycatcher Bradornis microrhynchus 

43 Golden-breasted Starling Cosmopsarus regius 

44 Golden-tailed Woodpecker Campethera abingoni 

45 Helmeted Guinea Fowl Numida meleagris  

46 Hempprich's Hornbill Tockus hemprichii 

47 Jackson’s Hornbill Tockus jacksoni 

48 Kori Bustard Ardeotis kori 

49 Lanner Falco biarmicus 

50 Laughing Dove Streptopelia senegalensis 

51 Lesser Grey Shrike Lanius minor 

52 Lichtenstein’s Sandgrouse Pterocles lichtensteinii 

53 Little Bee-eater  Merops pusillus 

54 Little Swift Apus affinis 

55 Marabou Stork Leptoptilos crumeniferus 

56 Marico Sunbird Nectarinia mariquensis 

57 Mountain Wagtail Motacilla clara 

58 Namaqua Dove Oena capensis 

59 Northern Black Flycatcher Melaenormis edolioides 

60 Northern Grey Tit Parus thruppi 

61 Northern Puffback Dryoscopus gambensis 

62 Northern Sylvietta Sylvietta brachyuran 

63 Nubian Shrike Lanius nubicus 

64 Nubian Woodpecker Campethera nubica 

65 Pale-chanting Goshawk Melierax metabates 

66 Pallid Flycatcher Bradornis pallidus 

67 Pearl spotted Owlet Glaucidium perlatum 

68 Pied Wheat-eater Oenanthe pleschanka 
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No English Name Scientific Name 

69 Red and Yellow Barbet Trachyphonus erythrocephalus 

70 Pygmy Batis Batis perkeo 

71 Red-billed Hornbill Tockus erythrorhynchus 

72 Red-billed Firefinch Lagonosticta senegala 

73 Red-cheeked Cordon-bleu Uraeginthus bengalus 

74 Red-chested Cuckoo Cuculus solitaries 

75 Red-eyed Dove Streptopelia semitorquata 

76 Rosy-patched Bush-Shrike Rhodophoneus cruentus 

77 Rufous-Corwned Roller Coracias naevia 

78 Ruepell's Griffon Gyps rueppellii 

79 Ruppell’s Long-tailed Starling Lamprotornis purpuropterus 

80 Sacred Ibis Threskiornis aethiopica 

81 Scissor-tailed Kite Chelictinia rioccourii 

82 Shelly’s Starling Spero shelleyi 

83 Shining Sunbird Nectarinia habessinica 

84 Slat-colored Boubou Laniarius furebris 

85 Somali Fiscal Lanius somalicus 

86 Speckled Mousebird Colius striatus 

87 Speckled Pigeon Columba guinea  

88 Spotted Thicknee Burhinus capensis 

89 Spur-winged Plover Vanellus spinosus 

90 Striped Kingfisher Halcyon chelicuti 

91 Superb Starling Spero superbus 

92 Tawny Eagle Aquila rapax 

93 Three-banded Courser Cursorius cinctus 

94 Tropical Boubou Laniarius ferrugineus 

95 White-bellied Go-away Bird Corythaixoides leucogaster 

96 White-browed Coucal Ceutropus superciliosus 
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No English Name Scientific Name 

97 White-browed Sparrow Weaver Plocepasser mahali 

98 White-headed Buffalo Weaver Dinemellia dinemelli 

99 White-rumped Helmetshrike Eurocephalus rueppelli 

100 Yellow-billed Hornbill Tockus flavirostris 

101 Yellow breasted Barbet Trachyphonus margaritatus 

102 Yellow-necked Spurfowl Francolinus leucoscepus 

103 Yellow Wagtail Motacilla flava 

          Source:- (DDAC,2020) 

According to FGD, in the past the bird species listed on the above table were frequently 

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

bird species are migrated to other area.   

5.2. Drivers and Pressures of Biodiversity Degradation on Harla 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 

Harla forest ecosystems are population growth, agricultural land expansion and quarry site 

expansion. Based on the land use land cover detection the cultivated land and settlement in Harla 

forest ecosystem were increased from 1570.65 to 2093.76 ha and from 280.71 to 776.79 ha, 

respectively from the year 2000-2020. Biodiversity is degraded rapidly due to pressures such as 

forest degradation, hunting and fuel wood consumption. 

1 Stone quarry for construction 

2 Fire wood consumption and charcoal production 

3 Invasive species; prosopis this invasive species introduced deliberately to the environment’s 

Forest degradation: - in the study area tree cutting for fuel wood and charcoal is a common 

practice in the potential wildlife areas, particularly in Harla Peasants Association, which inhibits 

tree cutting for charcoal making. In the study area cutting of woody perennial is not only for 
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daily fuel wood consumption, it also for income generation purpose through selling it; this 

activity is a major force for forest degradation. People from outside either settling in nearby 

villages and towns do most of the tree cuttings for this purpose, or by those who have no defined 

occupations.    

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

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

fauna. 

Illegal Hunting: - Illegal hunting is a process of illegal killing, trapping or capturing of hunted 

species for a different purpose; this action severely declines the wild life species.  

In Dire Dawa Administrative Council, this is found to be one of the common practices of the 

local inhabitants, particularly of the Oromo inhabitants and those individuals with no defined 

occupations. During the field studies, in addition to the shyness of most species encountered, it 

was revealed by discussions made with the local people that illegal hunting is being practiced by 

the local community because of the following reasons. 

 Illegal hunting for meat, 

 Killing specific species for medicinal purposes, and 

 Killing predators to protect their livestock from being prayed. 

Discussions with the local inhabitants revealed that a variety of wildlife species are poached to 

fulfill the above requirements.  Herbivores are commonly hunted for meat.  Carnivores, which 

attack livestock, are often killed by the Pastoralists to protect their livestock from being prey.  

Other wildlife species like porcupine are poached for medicinal purposes. 

Invasive weeds፡- Invasive species spread from one place to 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 Lantana camara  it 

affects grazing land and also Prosopis spps have arisen. Half of the grazing land is covered by 

lantana camara invasive species. 
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The following few specific causes for the apparent decline of wildlife number in the 

administrative council have been identified. 

 Destruction of wildlife habitats by excessive livestock, 

 Tree cutting for charcoal, 

 Poaching and/or illegal hunting, and 

 Indifference and hostility towards wildlife 

 

5.3. Impact of Biodiversity Degradation on Livelihood System of the Local People of Harla 

Forest ecosystem 

 Harla forest is one of a forest, which is under the great impact of land-use changes, mainly due 

to over consumption of fuel wood and destruction of forest for agricultural land expansion. 

Losses of biodiversity affect human well-being. These effects include an increased risk of sudden 

environmental changes such as diseases outbreak affects the livelihood of the community. 

According to the FGD, the loss of biodiversity resources leads the community to a scarcity of 

different forest products. Due to the biodiversity degradation the shortage and uneven 

distribution of rainfall occurrence increase, due to this reason, crop production decreased. The 

wildlife’s are migrated to other areas and also environmental sustainability and stability are 

affected.  In detail the impact of biodiversity degradation on the Harla forest ecosystem and local 

community is explained as follow;  

Impact on local community: - The local community affected by the scarcity of different forest 

products, (like; honeybee, durable tree species for construction and other uses, etc.) which use 

for their daily and continuous household consumption. These exposed the community to incur 

additional costs. Due to the high degree of forest degradation, a significant amount of fertile 

topsoil is eroded due to mainly cultivation of steep slopes. As a consequence, land degradation, 

poverty, and drought have become recurrent threats to society. Indigenous tree populations and 

others biodiversity recourses have been excessively destroyed; consequently crop productivity is 

decreased, which leads to food insecurity. 

Impact on the flora species: - The Mountain is defrosted and degraded by subsidiary farmers in 

which they are converted to farming and grazing land. The live stocks are grazes on the tip of the 
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mountain. Due to that, the flora species are highly degraded. 

Impact on wild life: - As from the field investigation, wildlife densities in Dire Dawa 

Administrative Council in Harla are currently low due to poaching and unregulated use of their 

habitats.  Discussions held with local communities revealed that wildlife numbers and 

distributions have been negatively affected by their past status. Those species that were once 

abundant and/or common and cover large areas in their distribution have declined tremendously.  

The major factors identified for these include: 

 Natural habitats degradation, 

 Indiscriminate poaching of wildlife, 

 Lack of conservation awareness among the community, &  

 Competition for ecological niche between livestock and wildlife. 

Terrestrial wildlife species such as Gerenuk, Greater kudu, Lesser kudu, Dik-dik, Warthog, 

Abyssinian hare, Jackals and Hyraxes use such habitats as feeding, sheltering and breeding 

ground; and clearing such vegetation through tree cuttings for the purpose of fuel wood and 

charcoal making have greater negative impacts on the wellbeing and survival of these wildlife 

species. 

In general the local community affected socially, economically and ecologically due to the loss 

and degradation of biodiversity. There is no enough tree species and animal species. The forest is 

area highly eroded by flood. There is no enough food.There is no enough animal population and 

its productivity and also no enough agricultural productivity, due to these the community sported 

by unicef by giving supplementary foods 15 kg /month for weak and poor community. In 

addition to these there is no enough grazing land for live stocks. 

All of the community supported by safety net program b/c all of them are poor. There are 38 

house hold farmers in this kebele all are supported by unicef. Because the productivity of the 

land is poor, those products do not serve beyond three months. After three months the 

community served by the safetnet program. This project gives 15kg for each house hold 

individual per months. There is a disease that transfers from invasive species to chat species. 
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5.4. Responses to Biodiversity Degradation on Harla Forest ecosystem 

To recover the biodiversity of Harla forest ecosystem the government develops nursery sites 

around the area. They are also supported by UNICEF to protect and conserve natural resources 

by the collaboration management activities with the community. The activities are shown in the 

below figure. 

 

 

Figure 12 nursery site around the Harla forest ecosystem (field survey, 2020) 

But, there are no other formal management for these areas and the resources than the above responses. 

Animal forage planted by the community by taking from the nursery site from 2012-2013 through 

environmental protection the European Union does a research on harla kebele. The European union on 

tabia(ጣቢያ), wari berrii(ዋሪ ቤዬ) sub kebeles, it conducts environmental protection activities, but it is a 

starter activity. There is seed bank and there are 11nursery sites in diredaw city administration that used to 

grow indigenous tree fruit and vegetables. The unicef give support to the community to protect the 

ecosystem by checking dam, tacking. The project is mobilizes the community to make checking dam, 

terracing by paying money in order to rehabilitate the forest ecosystem. 

5.5 Outlook  

Unless the Federal government and Dire Dewa city administration, concerned bodies and stakeholders 

deal and work together to protect and save the Harla forest ecosystem, the Harla forest ecosystem is at 

great risk and it’s difficult to control the  future risk.  
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If the practices like deforesting by over utilization of forest resource for daily consumption, illegal 

hunting of wild life and agricultural land expansion are continues as it is practiced as present, the 

biological diversity resource of the Harla Forest ecosystem will be lose within less than two decades. 

5.6 Recommendation  

 Promote public training, education and community-based monitoring, where appropriate, as 

integral elements in conservation and management. 

 Control illegal encroachment to the forest boundary and work in line with investment sectors 

of the region to conserve the natural forest and biodiversity in common sense.   

 Ensure legislation and guidelines to introduce a system of direct and indirect incentives to 

promote the conservation and sustainable use of biodiversity. 

 Promote joint forest management and participatory forest management programs.  

 Implementing the National biodiversity policies like; the policy provides for guidance 

towards effective conservation, rational development and sustainable utilization of the 

country’s biodiversity, and contains comprehensive policy provisions for the conservation 

and sustainable utilization of biodiversity.  

 Conducts ecological principles of conservation methods, such as 

 Biodiversity is supported by protection of any species and varieties 

 Habitat maintenance is fundamental to species conservation 

 We can start planting trees at an individual community level to restore our degraded 

environments. 
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6. Introduction 

The landscapes of Ethiopia is wildly varied and given its geographic location close to the equator 

and Indian Ocean. The Weather and climate of Ethiopia arise from the influence of tropical 

weather systems, like the Inter-Tropical Convergence Zone (ITCZ), the South Indian Ocean 

anticyclone (Mascarin High), the low-level jet (LLJ), the South Atlantic anticyclone (St. Helena), 

etc. (Bekele F. 1997). It is mainly controlled by ITCZ and associated atmospheric circulations as 

well as by the complex topography of the country.  

Climate change is inevitably resulting in changes in climate variability and in the frequency, 

intensity, spatial extent, duration, and timing of extreme weather and climate events (IPCC, 

2012). 

 A different source indicates that Ethiopia has less contribution to climate change but highly 

exposed to its impact. Climate change increased the number of ‘hot’ days in Ethiopia by 20% 

from 1960 to 2003, and a 37.5% increase in the number of ‘hot’ nights over the same period 

(Alex Evans, 2012). 

Climate Variability is defined as variations in the mean state and other statistics of the climate on 

all temporal and spatial scales, beyond individual weather events. The term "Climate Variability" 

is often used to denote deviations of climatic statistics over a given period of time (e.g. a month, 

season or year) when compared to long-term statistics for the same calendar period. Climate 

variability is measured by these deviations, which are usually termed anomalies. Variability may 

be due to natural internal processes within the climate system (internal variability), or to 

variations in natural or anthropogenic external factors (external variability) (WMO, 2019). 

Drought  

An extreme climate event (drought) is shortening (Gutierrez et al., 2014) 

Flood: An overflow of water onto dry land. The inundation of dry area caused by rising water in 

an existing waterway, such as a river, stream, or drainage ditch. Ponding of water at or near the 

point where the rain fell. Flooding is a longer term event than flash flooding: it may last days or 

weeks (NWSWFS, 2021). 

Flash flood: A flood caused by heavy or excessive rainfall in a short period of time, generally 

less than 6 hours. Flash floods are usually characterized by raging torrents after heavy rains that 
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rip through river beds, urban streets, or mountain canyons sweeping everything before them. 

They can occur within minutes or a few hours of excessive rainfall. They can also occur even if 

no rain has fallen, for instance after a levee or dam has failed, or after a sudden release of water 

by a debris or ice jam (NWSWFS, 2021). 

Our study focuses mainly on the Dire Dawa Administrative Council of Harla Forest Ecosystem; 

it’s located in the eastern part of Ethiopia and located at 09028'00’’to 09049'00’’ N latitude and 

41038'00’’ to 42019'00’’ E longitude, with an altitude of 950-2260 m.a.s.l. It is bounded by the 

Oromiya Regional State to the north and west and by the Somali Regional State to the south and 

east (DDACWMEO, 2003). Its agro-ecology is categorized as 88% “Kolla” and 12% 

“Weynadega” and an area about 1,333 square kilometers (DDNRMPS, 1996).  

The data for this study was acquired from the field survey using structured questionnaires, FGD 

were carried out across four Kebeles around the Harla Forest Ecosystem in the city 

administration, field observation, official unpublished documents from the governmental 

organization and NMASDDB.  

Dire Dawa city administrative is one of the two cities administrative of the country, which is 

including the study area of Harla, it’s located around 15k.m far from Dire Dawa.   

6.1 State and Trend of Climate Variability and/or Change of Dire Dawa City 

Administration  

6.1.1 Rainfall  

The climate of the region characterized by Bimodal /rain gets twice a year/ rainfall distribution. 

As we explain below figure which was high rainfall recorded in the Spring ’’Belg’’ season, it 

includes March and April, peeks in April with mean of 1496.2, whereas the other seasons were 

getting a heavy amount of rainfall at the Summer ‘’Kiremt’’ season, those incorporate July, 

August, and September with mean of 1745.3mm, short dry season extending from December to 

February. 

However, the study area has two rainy seasons the crop was cultivated only with summer rain 

due to the climate variability and/or change, it was highly limited the availability of rainfall 

distribution in the rural administrative city as a result  productivity decline  (HKANRO, 2020). 
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Figure 13: Monthly Average rainfall of DDAC from the year2001 to 2016 in mm 

The amount of rainfall differ from year to year because of climate change and/or variability, as 

figure 2 indicated total average annual rainfall of DDAC was 598.8mm with the highest 

maximum of 965.9mm in the year 2010 while, the lowest minimum of  346.8mm in the year 

2015 and we haven’t available data in the year 2008. 

 

     Figure 14: DDAC Annual average rainfall in mm from the year 2001-2016.  
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6.1.2 State and Trend of Temperature for DDAC 

The atmospheric concentration of CO2 increased from year to year (F. Joos et al., 2013). The 

temperature has risen by about 0.3-0.6oC since the late 19th century. The fourth assessment report 

(AR4) by the (IPCC, 2007) stated that the best estimates of likely increases in the mean global 

surface air temperature by the end of the 21st century are between 1.1°C and 2.9°C for the “low 

scenario” and 2.4°C and 6.4°C for the “high scenario,”. Our study area is similarly exposed to 

climate change and/ or variability.                                                                                                                                                                                         

The metrological data analyses of DDAC in figure 3 indicated that average annual temperature 

variability and trend was increasing slightly and relatively highly before and after the year 2011 

respectively. The variation of average temperature between minimum was 32.3ᴼC in the year 

2004 and maximum was 35.5ᴼC in 2012 whereas; average temperature and range were 33.1ᴼC 

and 3.2ᴼC respectively. 

                   

          Figure 15: Average Annual Maximum Temperature of Dire Dawa from the year 2001-2016. 

Figure 4 illustrates that, annual highest Min. temperature of the study area was 20.2°c in the year 

2016 whereas; the lowest was 18°c in the year 2008 and the average Min. temperature was 

19.2°c. Generally, the metrology data was indicated that the trend of Maximum temperature of 

DDAC was raised from year to year averagely by 0.7°c within 16 years. 
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Figure 16: Average Annual Minimum Temperature of Dire Dawa from the year 2001-2016. 

The monthly average temperature of Dire Dawa was shown as blow figure, which is the 

maximum average temperature of 29.5 recorded in June. Besides, the relatively lowest 

temperature was recorded in November, January, and February. The trend of minimum 

temperature of DDAC was raised from year to year averagely by 1.4°c within 16 years. 

 

Figure 17: Average Monthly Temperature of Dire Dawa from the Year of 2001-2016. 
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CO2 is increase in the atmosphere highly contributing to climate change (Shindell et al. 2008). 

According to DDEPA, 2011 stated that human activities in Dire Dawa are changing the natural 

environment or greenhouse. However, over 95% of the households in urban Dire Dawa have 

access to electricity; about 65% of the households are using biofuels as energy source 

(DDEPA 2013). The Burning of fossil fuels for household energy has increased the 

concentration of atmospheric CO2. Concentrations of CO2 in the study area were high for all land 

uses. The average value, 442.4 ± 14.74 ppm, recorded for the city is higher than the global 

average of 400 ppm for the year 2016 (Oluwasinaayomi et. al, 2018). And also the Dire Dawa’s 

location along the East African rift valley, due to this the toxic gases may become surrounded in 

the valley under conditions of atmospheric stagnation, compounding existing poor environmental 

conditions (DDEPA, 2013). Generally in the study area raising of CO2 and a wide range of short-

lived air pollutants found, directly or indirectly, the main driver to climate change (Ana and 

Ogunseye 2015).  

 

Expansion of Industry:  

DDAC is the second-largest city next to Adis Abeba, therefor several factories planted around in 

the study area like Textile & Leather (7), Food & Beverages (2) Metal, Minis and Mineral (1), 

Machineries and Electrical (1), and other Factories(6). According to Oluwasinaayomi et al. 2018 

stated that in Dire Dawa industrial activity was also contributed significantly to SO2 emissions 

next to land use which is the highest and lowest concentration value (0.42 ± 0.02 ppm) and 

(0.37 ± 0.05 ppm)  was recorded at the Coca-Cola factory/central motor park and Ethio-Djibouti 

rail roundabout. Both industrial outputs from factory chimneys and waste materials released into 

the environment, it was contributed to air pollution and climate change (FGD and key informant 

2020).  This study line with USAID (2015), rapid industrialization has nationally contributed 1% 

and waste (3%) for GHG emission respectively.  

Land Use Land Cover Change (LULCC) 

According to land sat image analyses of Harla (2020) analyzed that in the study area through 

different factors 42.94% of land use converted into other types of land. LULCC in DDAC was 

contributed significantly to SO2 emissions (Oluwasinaayomi et al. 2018).  

https://www.tandfonline.com/doi/full/10.1080/10962247.2017.1413020
https://www.tandfonline.com/doi/full/10.1080/10962247.2017.1413020
https://www.tandfonline.com/doi/full/10.1080/10962247.2017.1413020
https://www.tandfonline.com/doi/full/10.1080/10962247.2017.1413020
https://businessguide.ezega.com/Default.aspx?action=Business&pid=767765&cid=776580&cityid=279285
https://businessguide.ezega.com/Default.aspx?action=Business&pid=767765&cid=776795&cityid=279285
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Rapid population growth:- As we discussed in the FGD with different purposes like economic 

improvement and other cause the number of peoples displaced from other regions to the city 

administration and around forest ecosystem.  

Dependence of the rural poor on natural resources; According to FGD, 2020, the Electricity 

cost is unaffordable for most households of the study areas due to this; most people use fuel 

wood and charcoal. Due to this, economically poor people mostly depended on the preparation of 

fuel wood, and charcoals are sold along the Dire Dawa Djibouti highway, community, and there 

used for domestic fires, its factors for a smoke. According to DDACWMEO, 2003 stated that, 

the annual per capita rates of fuel wood and charcoal consumption at 390 kgs (0.65m3) in the 

rural areas (FGD, 2020) and 156 kgs (0.26m3) in the urban areas. This situation was accelerated 

deforestation and  lead to climate change and indoor air pollution.  

Deforestation: - increased illegal and temporary house constriction mostly existed with wood 

and mud, Land-use conversion for smallholder agricultural expansion, Promotion of large-scale 

commercial, due to this and the other reason LULCC is increasing from time to time its directly 

affected estimated mitigation potential of DDAC including Ethiopia has 2.76 billion tons of 

carbon through protection and sustainable management of forest resources (USAID, 2015).  

 Generally in Ethiopia deforestation and forest degradation due to cutting and burning fuel wood 

and logging total of 55 Mt CO2e, which covers 37% of the total 

(https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-

Ethiopia-100615.pdf).  

Agriculture  

Agriculture is limited (0.03%) impact on global climate variability and/or change but Ethiopia 

greatly contributed which is 61% of Green House Gases (GHG) emission (USAID, 2015).  

The economic activities of the people around Harla Forest Ecosystem in DDAC mainly 

depended on Agriculture; It includes crop cultivation and raring of animal   

Crop Cultivation 

Managed soils or all agricultural soils are directly and indirectly emits nitrous oxide that is 

usually estimated from data on nitrogen supplied to soils, including nitrogen fertilizer usage or 

sales, crops residue management, organic amendments, cultivation of organic soils (i.e. drainage 

of peat lands in agricultural land) and land-use conversions that enhance mineralization of 

nitrogen in soil organic matter (Rome, 2014). In the case of DDAC, the expansion of smallholder 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdf
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agriculture and the Promotion of large-scale commercial were contribute to the increment of 

greenhouse gas emission. Crop cultivation in Ethiopia emitted nitrous oxide total of 12 Mt CO2e, 

which cover 9% of the total emission 

(https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-

Ethiopia-100615.pdf). 

Raring of animal   

Livestock animal production systems, particularly those including ruminant animals, can be 

significant sources of greenhouse gas emissions. Enteric Fermentation is the fermentation 

process that produces methane as a by-product of the normal livestock digestive process, in 

which microbes resident in the animal’s digestive system ferment the feed consumed by the 

animal.  

Manure Management 

Livestock manure is primarily composed of organic material and water. Under anaerobic 

conditions, the organic material is decomposed by anaerobic bacteria. The end products of 

anaerobic decomposition are methane, carbon dioxide, and stabilized organic material. The 

methane production potential of manure depends on the manure’s specific composition, which in 

turn depends on the composition and digestibility of the animal diet (Francesco N. et al. 2014).  

In Ethiopia livestock emitted methane and nitrous oxide total of 65 Mt CO2e, which cover 42% 

of the total. In the context of the study area, the livestock population was increased averagely by 

3,800 from the year 2012 - 2014, which contributed to the rising of methane (CH4) and nitrous 

oxide (N2O) Emissions as followed. 

Table 15:  Methane (CH4) emission from Cattle population of DDAC         

Year 
Heads of 

cattle 

Emission Factor 

for enteric 

fermentation (kg 

CH4 head-1 yr-1 

Total 

Emission in 

k.g  

 

CH4 emission from 

livestock enteric 

fermentation (cattle)  

(Gg CH4 yr-1) 

In CO2 e 

2012 38,400 31 1,190,400 1.1904 33.3312 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdf
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2013 39,000 31 1,209, 000 1.209 33.852 

2014 49,800 31 1,543, 800 1.5438 43.2264 

Average Annual 

increment (2012- 

2014) 

3,800 31 117,800 0.1178 3.2984 

Source: Agricultural Sample Survey 2014, CSA; IPCC 2006 with Authors’ calculations. 

6.3 Impact of climate change and/or variability on DDCA 

Ethiopia is one of the most vulnerable countries to climate variability and climate change due to 

its high dependence on rain-fed agriculture and natural resources, and relatively low adaptive 

capacity to deal with these expected changes (WBG, 2020).  

Climate variability and/or change are accelerating degradation and soil erosion, increase 

vulnerability to droughts and floods, and negatively affected agricultural productivity. It is also 

responsible for the loss of agricultural productivity and the expansion of insects, pests, and 

human diseases were known problems in the study area (FGD 2020).  

Drought  

According to FGD 2020 Drought in Dire Dawa administrative cities occurs during the different 

seasons that occur in a different place and Drought exists when seasonal rainfall drops below 

normal by almost 30% to 50 % (Getachew Alem, 2018). 

The belg rains account, on average, for only 5 to 15% of the annual crop, poor farmers depend 

on the spring rains to provide a critical margin of productivity bimodal rain get an area of 

Ethiopia (JWCC, 2018).  

According to FGD 2020, indications the major effect of climate variability and/or change on the 

crop was changed crop cultivation period which is rain come after beginning of the normal 
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cropping season, the sometimes heavy amount of rain and high temperature occurred for the fact 

that negatively affected at early or late vegetative stages of crop and also unexpected rain 

devastated the crop product at harvesting time.  On this point we have taken one sample kebele 

of Harla from DDCA, its key informant explained that the cropping period has been shifted like 

an earlier time crop was predominantly cultivated in both seasons but now normal cropping 

season is more or less ‘‘Meher’’. However, rainfall distribution normally occurred from four 

consecutive years only one year gets normal seasonal rain when it was exposed to loss of 

agricultural productivity, disease, and pest. In the case of Harla before 10 years ago the farmers 

produced 600 k.g millet from 1ha without any fertilizers in the average,  but now decreased by 

40-50% with natural fertilizers, in addition to this migratory pest infestation (locusts) has been 

occurred and devastated green plants in this year (FGD,2020).   

Health Impact  

Due to the occurrence of climate change, the existing diseases will aggravate and new diseases 

will emerge. The Health-related impact of climate change in DDAC is Dengue fever, which is 

among climate-sensitive diseases to intensify with the rise of temperature (WHO, 2016). Dengue 

fever outbreak was occurred in 2013/2014 for the first time in Dire Dawa city administration and 

then infected 36 peoples in the year 2015 (DDCAHO, 2015).  

According to Oluwasinaayomi et al., (2018) showed that outdoor air quality in Dire Dawa is 

declining due to the emission of toxic gases such as SO2, NO2, and CO in addition to increasing 

concentrations of CO2 and VOCs (Volatile organic compounds). The result especially 

NO2 levels, may decrease lung function and increase the risk of respiratory symptoms, such as 

acute bronchitis and cough and phlegm, particularly in children, and also S2O affects the human 

lung.  

Another health-related impact of climate change is less access to clean water. Based on the FGD 

data, the water coverage of the area decrease from time to time, because of shrinking sources of 

freshwater, droughts, and changes to the water cycle, it’s responsible to clean water scarcity and 

sanitation problem. This is an increasing occurrence of water-borne diseases like Amoebiasis and 

Diarrheal diseases. Additionally, the society move long-distance trekking undoubtedly hinders 

household heads or other family members from devoting enough time to other livelihoods. 
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Figure 18, people move to long-distance accessing clean water 

   Source: Field Survey (2020). 

Flood  

The frequent occurrences of floods in Dire Dawa were accelerated by the case of forest and 

shrub land declined by 21.66% and Cultivated, bare land, settlement, and flood areas were raised 

by 21.28 from 2000 to 2020 (LULCCH, 2020). Due to decreasing the infiltration capacity of the 

soil, the development of land through different construction activities like quarry site and the 

nature of topography of the area which is lying at the foot of a mountain range of Harla, 

Gendwre, Kersa, Dengago etc,. areas were subjected to annual flooding by runoff from the 

mountain during heavy rains (FGD, 2020). 

 

Figure 19: Causes of flood in the DDAC deforested area, quarry site, and hillsides of Harla area 

          Source: Field Survey (2020). 
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According to DDAEPA (2011), the major flood event occurred in 1981, 1994, 2005, and 2006. 

The flood which occurred in May 2005 and also in the year 2006, unprecedented flash and river 

flood disaster occurred between August and November with a devastating impact, particularly in 

Dire Dawa city administrative.  

Table 16: Flood event and its impact in the year 2005 and 2006 

 

Year 

Livelihood and 

Homes damaged 

Loss of human 

lives 

Estimated amount of 

property damages source     

 

2005 

 

 

35 people 

 

10 million birr 

 

DDAEPA (2011) 

 

          

 

2006 

 

10,000 people 

 

250 people 

 

70 million birr 

 

DPPA (2006) 

 

The Impact of River flood Disasters on Agriculture  

248 ha of different crops have been damaged 

1,036 livestock have been killed 

Different irrigation, soil and water conservations, and water harvesting structures have been 

damaged 

147 tons of stored export quality coffee has been damaged and 2 coffee processing machines 

were affected. 
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Figure 20, Loss of infrastructures risk for settlement area  

Source: Field Survey (2020). 

6.4 Response to Climate Change and/or Variability in DDCA 

The restoration of the forest may mitigate global climate change.  

Community Level  

Most people in the study area perceived climate change, and the response to climate change was 

implemented by mass mobilization when the farmer participates in the construction of soil and 

water conservation like check dams, hillside terraces, etc., (FGD, 2020).   

Skilled man Level  

Different researchers have studied the air pollution of DDAC. 

Government Response at the city administration level 

In the year 2020, the regional government responds to locus-affected peoples get 50kg wheat per 

person. The government of the region was tray to use solar energy. 
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Table 17: In-kind Emergency Relief Assistances Supplied by the Government to DDAC in 2006               

            flood response  
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Source; Joint government and humanitarian partners, flash appeal for the 2006 flood disaster in Ethiopia (August,   

             2006). 

Table 18: Emergency Relief Assistances Supplied by UN and NGOs 

S.N Description Unit Quantity Remark 

 Food Items MT 12.8  

1 Biscuit ‘’ 47 For victims in DD  

2 CSB    

3 Faffa    

4 Milk (Nido) Tin 30  

5 Sugar MT 2  

6 Rice ‘’ 15  

7 Wheat Flour ‘’ 10  

            Nonfood Items 

8 Blanket Pcs 7,984  

9 Mattress ‘’ 5,459  

10 Bed Sheet Pairs 1,772  

11 Soap Pcs 4,000  

12 Water 

bladder 

,, 8  

13 Cooking pot ,, 600  
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14 Kettle ,, 2,600  

15 Family size 

ten 

,, 60  

16 Plastic basin ,, 3,000  

17 Bucket ,, 2,000  

18 Stove ,, 12  

19 Jerry can ,, 2,337  

20 Plastic plate ,, 4,800  

21 Plastic cup ,, 4,500  

22 Plastic sheet Roll 40  

Source; Joint government and humanitarian partners, flash appeal for the 2006 flood disaster in Ethiopia (August,   

          2006). 

 

Government Response at National Level 

The Government of Ethiopia has made various policies, legislative and institutional measures. In 

2013, the Ministry of Environment, Forest Development, and Climate Change was established. 

The policies that have been put in place before 2007 to direct sustainable forest development and 

management with wider implications for improved environmental management, and reducing the 

effects of climate change include the following: 

 The Ethiopian Constitution (1995) provides the rights to a clean and healthy environment 

as fundamental rights of citizens (articles 43 and 44). 

 Environmental Policy of Ethiopia (1997) is the overarching policy for managing the 

environment and natural resources. 

 National Action Program for the equitable sharing of the costs and benefits, arising from 

them and contribute to the well-being and security of the nation. 

 National Adaptation Plan (May 2019), Ethiopia’s Climate Resilient Green Economy. 

NAP-ETH has identified 18 adaptation options and five strategic priorities to be implemented 

between 2019 and 2030. NAP-ETH focuses on the sectors that have been identified as most 

vulnerable, namely: agriculture (Adaptation activities in agriculture could cut climate shock-

related losses by half (International Center for Tropical Agriculture [CIAT], 2017), forestry, 

health, transport, power, industry, water and urban. Within these sectors, 18 adaptation options 

have been identified for implementation at all levels and across different development sectors, 
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recognizing the considerable diversity in context and vulnerability across Ethiopia’s regions and 

social groups. These options are: 1. Enhancing food security by improving agricultural 

productivity in a climate-smart manner. 2. Improving access to potable water. 3. Strengthening 

sustainable natural resource management through safeguarding landscapes and watersheds. 4. 

Improving soil and water harvesting and water retention mechanisms. 5. Improving human 

health systems through the implementation of changes based on an integrated health and 

environmental surveillance protocol. 6. Improving ecosystem resilience through conserving 

biodiversity. 7. Enhancing sustainable forest management. 8. Building social protection and 

livelihood options of vulnerable people. 9. Enhancing alternative and renewable power 

generation and management. 10. Increasing resilience of urban systems. 11. Building sustainable 

transport systems. 12. Developing adaptive industry systems. 13. Mainstreaming endogenous 

adaptation practices. 14. Developing efficient value chain and marketing systems. 15. 

Strengthening drought, livestock & crop insurance mechanisms. 16. Improving early warning 

systems. 17. Developing and using adaptation technologies. 18. Reinforcing adaptation research 

and development. 

The full implementation of Ethiopia’s INDC is contingent upon an ambitious multilateral 

agreement being reached among Parties that enables Ethiopia to get international support and 

that stimulates investments. The INDC will be updated periodically, as appropriate. 

Overall, the EINDC marks an important next step on the path towards sustainable development, 

consistent with the Principle of Common but differentiated responsibilities and respective 

capabilities. In this context, Ethiopia reaffirms its continued commitment to building a climate-

resilient green economy. This EINDC contributes to the global effort to mitigate climate change 

while ensuring the realization of an equitable and resilient green economic growth nationally. 

The above-mentioned point indicates the government of Ethiopia gives attention to make 

environmental protection policy, but weak implementation at the ground level. 
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International Response 

 Ethiopia intends to limit its net greenhouse gas (GHG) emissions in 2030 to 145 Mt CO2e or 

lower. This would constitute a 255 MtCO2e reduction from the projected 'business-as-usual' 

(BAU) emissions in 2030 or a 64% reduction from the BAU scenario in 2030. Ethiopia also 

intends to undertake adaptation initiatives to reduce the vulnerability of its population, 

environment, and economy to the Combat Desertification (NAP, 1998) the GoE ratified the 

UN Convention to Combat Desertification (UNCCD) in 1997 and subsequently undertook 

the formulation of a NAP. 

 National Biodiversity Strategy and Action Plan (NBSAP, 2005) the GoE developed the 

NBSAP to ensure the conservation and sustainable use of biodiversity, and to provide  

Adverse effects of climate change, based on its Climate Resilient Green Economy 

Strategy (CRGE).  

6.5 Outlook for Climate Change and/or Variability of DDCA  

If the rate of climate change will continue without implemented the recommended points and 

other additional research over the next five decade,  

 The average temperature will be reached at 3. 28°C in the future 50 years.  

 The amount of CO2 level will reaches 572 PPM in the DDAC. 

 Flood frequency and risk will increase significantly. 

 The frequency of drought will be increased.   

 Potential health benefits as well as threats like increased respiratory body and heart 

disease and also emerge new disease. Because of this the government and any concerned 

body should think of the possible solution to recover this region.   

 

6.6 Recommendations 

 According to the study area profile and NMASDDB data indicated that the rate of atmospheric 

temperature increasing from year to year.  

Therefore the following problem reduction method should be needed.  

 At the local level primarily create awareness about potential climate change and existing climate 

variability of the current and the future climate itself.  
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Adaptation options should focus on ensuring better management of soil and water conservation 

at the hillsides of Dechatu River, Harla, Gendwre, Kersa, Dengago area to minimize flood. 

Dire Dawa Administrative Council has potential area to develop solar energy, wind energy and 

use mass transportation, so all concerned bodies will intensify it.   

Industrial sector will implement recycling of industrial waste. 

Create crop disease and pest-monitoring systems. 

In order to reduce the emission of methane from the environment, it is better to reduce the 

number of animals and also increase their quality. 

Develop research on the new technology in crop and animal productivity. 

Water mineral and energy office will improve and addressee purification of drinking water in 

DDAC especially around Harla forest ecosystem. 

 

 

 

  



74 
 

7. References  

 Abate.  S (2011).  Evaluating  the  land  use  and  land cover  dynamics  in  Borena  Woreda  

of  South Wollo  highlands,  Ethiopia.  Journal of Sustainable Development in Africa, 13 (1): 

87-105. 

 Alemayehu  F, Taha  N,  Nyssen J,  Girma  A,  Zenebe  A, Behailua  M, Deckers S, Poesen J 

(2009). The impacts of watershed management on land  use and land  cover  dynamics in  

Eastern Tigray  (Ethiopia). Resources, Conservation and Recycling 53:192-198 

 Albert, S.et al., 2017 heading for the hills: climate driving community relocations in the 

Solomon Islands and Alaska proved insightfora1.5cfuture. Regional environment changes 1-

12, do: 10.1007/s10113_017-1256-8. 

 Anonymous. (2008). Sustainable Forest Management Practices in Ethiopia. 

 Asfaw, A.; Lemenih, M.; Kassa, H.; Ewnetu, Z . (2013). Importance, determinants and 

gender dimensions of forest income in eastern highlands of Ethiopia: The case of 

communities around Jelo Afromontane forest. 

 Berhan  G  (2010).  The  role  of  Geo-information technology for predicting and mapping of 

forest cover spatio-temporal variability: Dendi district case  study,  Ethiopia.  Journal  of  

Sustainable Development in Africa, 12(6): 9-33. 

 Berhanu Gutema Balcha, 2001: Environmental, social and economic problems in the 

Borkena plain, Ethiopia 

 Berry L (2003). Land  degradation  in  Ethiopia:  its impact and extent in Berry L, Olson J. 

and  Campbell  D  (ed): Assessing  the  extent,  cost  and impact  of  land  degradation  at  the 

national  level:  findings  and  lessons learned  from  seven  pilot  case  studies.  

Commissioned by  global  mechanism  with  support  from  the World Bank 

 Chakravarty, S.; Ghosh, S.; Suresh, C.; Dey, A.; Shukla, G. (2012). Deforestation: Causes, 

effects and control strategies. In Global Perspectives on Sustainable Forest Management;. 

London, UK. 

 CCSP,2003. Strategic Plan for the U.S. Climate Change Science Program. Final report. 

 DDA DPFSO (Dire Dawa Administration Disaster preparedness and food security office), 

2012. An assessment report of pre and post-harvest production of 2012/2013, Dire Dawa. 

 DDAEPA (Dire Dawa Administration Environmental Protection Authority), 2011. Dire 

Dawa Administration Program of Adaptation to Climate Change 



75 
 

 

 DANIEL A, (2007). Assessment of Flood Risk in Dire Dawa Town, Eastern Ethiopia using 

GIS. M.Sc Degree Thesis, University of Addis Abeba, Ethiopia. 

 

 Ellis E., 2007. Land use and land cover change. Encyclopediaof Earth. 

 Environmental Protection Authority and Ministry of Economic Development and 

Cooperation, CONSERVATION STRATEGY OF ETHIOPIA PHASE III PROJECT (1996-

2001), FINAL EVALUATION REPORT VOLUME ONE by Adrian Wood and Kifle 

Lemma with Alemayehu Konde October 2001. 

 Federal Multi Agency Assessment Mission (FMAAM), 2006. Dire Dawa Flood Impact 

Assessment Report, Dire Dawa, Ethiopia. 

 F. Joos1,2, R. Roth1,2, J. S. Fuglestvedt3, G. P. Peters3, I. G. Enting4, W. von Bloh5, V. 

Brovkin6, E. J. Burke7, M. Eby8, N. R. Edwards9, T. Friedrich10, T. L. Frolicher ¨ 11,1, P. 

R. Halloran7, P. B. Holden9, C. Jones7, T. Kleinen6, F. T. Mackenzie12, K. Matsumoto13, 

M. Meinshausen5,14, G.-K. Plattner1, A. Reisinger15, J. Segschneider6, G. Shaffer16,17, M. 

Steinacher1,2, K. Strassmann1,2, K. Tanaka18, A. Timmermann10, and A. J. Weaver8.-  

Carbon dioxide and climate impulse response functions for the computation of greenhouse 

gas metrics: a multi-model analysis. Published by Copernicus Publications on behalf of the 

European Geosciences Union. 

 Hurni H, Solomon  A,  Amare B,  Berhanu  D,  Ludi E,  Portner  B,  Birru  Y and Gete  Z  

(2010). Land degradation and sustainable land management in the highlands of Ethiopia.  In  

Hurni  H,  Wiesmann U (ed)  with an international group of co-editors.  Global change and 

sustainable development:  A synthesis of regional experiences from research partnerships. 

Georaphica Bernensia. 5:187-201 

 Ioannis  M,  Meliadis  M  (2011).  Multi-temporal  Landsat  image classification and change 

analysis of land cover/use in the Prefecture of  Thessaloniki,  Greece.  Department  of  Forest  

Management  and Remote  Sensing,  School  of  Forestry  and  Natural  Environment, 

Aristotle  University  of  Thessaloniki:  NAGREF-Forest  Research Institute, GR570 06. 

 Kerr, J and J. Pender. 2005. Farmers’ perceptions of soil erosion and its consequences in 

India’s semiarid tropics. Land Degradation and Development (in press). 



76 
 

 Liu M., Hu Y., Chang Y., He X., and Zhang W. 2009. Land Use and Land Cover Change 

Analysis and Prediction in the Upper Reaches of the Minjiang River, China. Environmental 

Management, 43(5), 899–907 

 Solomon  M (2016).  Effect  of Land  Use Land  Cover  Changes on  the Forest  Resources  

of  Ethiopia.International  Journal  of  Natural Resource  Ecology  and  Management  

1(2):51-57.  doi: 10.11648/j.ijnrem.20160102.16 

 Stoorvogel, J.J. and E.M.A. Smaling (1998) Research on soil fertility decline in tropical 

environments: integration of spatial scales. Nutrient Cycling in Agroecosystems, vol. 50, pp. 

153-160. 

 Vivian  J,  Barraclough  S,  Ghimire  K and  Utting P  (1994).  Environmental  degradation  

and  social  integration. UNRISD  Briefing  Paper  No.  3.  World  Summit  for  Social  

Development.  United  Nations  Research Institute for Social development. 

 Wogayehu B (2003). Economics of  Soil and Water Conservation: The theory  and empirical  

application to  subsistence  farming  in  eastern Ethiopia  high  lands.  Doctoral  Thesis,  

Swedish  University  of Agricultural Sciences, Uppsala. 

 Zubair AO (2006). Change detection in land use and land cover Using remote sensing data 

and GIS: A case study of Ilorin and its environs in  Kwara State.  Unpublished (Master’s 

thesis),  University  of  Ibadan, Ibadan 

 

 

 

 

 

 

 

 

 

 

 

 

 



77 
 

 

WRITERS      POSITION  

 Mrs. Banchaymolu Terefe   State of Environmental Reporter Expert   

 Mr. Tewelde Alema   State of Environmental Reporter Higher Expert 

 Mrs.  Yewubdar Alemu  Environmental Information Exchange Expert  

 Mr. Endalkachew Yelikal  State of Environmental Reporter Expert 

 Mr. Tesfaye Dirres   State of Environmental Reporter Higher Expert 

 

FACILITATOR  

 Mr. Antenhe Teshome   State of Environment Directorate General   

   

 Mr. Tilahun Alemu    Environmental Information Management Director 

 

 

 

 


