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Abstract 
 
Resettlement as state sponsored activity started in the past few decades. The current 

government is carrying up resettlement schemes in response to the recurrent droughts and 

food insecurity that occurred in the country. However, the programs lack environmental 

impact assessment and environmental management plans which led to the degradation of 

resources in the host areas. This study tries to see the impact of resettlement on the woody 

vegetation of Jawie area in terms of vegetation composition and structural variation. 

Woody tree and shrub species composition and structure variations that occurred in the 

two sites were studied by following systematic random sampling technique. Species 

composition and distribution of individuals among different land uses was also examined. 

Vegetation data were collected on plots distributed along transects.  The result indicated 

that species composition and structure variation occurred in the settlement area 

particularly in farmland and homestead areas. Relatively the study area have good species 

richness even though some species were (e.g 24 in farmlands and 38 in homesteads) absent 

compared to the intact vegetations. In addition, woody plants in settlement area was exists 

with only few large sized individuals which are remnants of past vegetation observed in the 

field. Regeneration status of settlement area is not healthy, rather seedlings and saplings 

distribution restricted in some areas only. Coupled with poor planning of the schemes, 

population pressure and the associated demand for more cropland, fuel wood and 

construction have aggravated the problem of vegetation degradation. From the current 

study it was found that the area is under problem of environmental degradation, which 

calls for immediate attention from all concerned bodies. Hence, there is need to prepare 

and implement appropriate land use and management plan focusing on the needs of the 

local people and the sustainability of the environment. Agro forestry and farm level tree 

planting will also help to reduce the pressure on the natural vegetation. 

 

Key words: Resettelment, woody species, regeneration, vegetation degradation 
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1. Introduction 

1.1 Background 
 
Drought as recurring natural phenomenon causes serious damage on human life, and the 

economy as well as the ecology of contemporary Ethiopia. It affects this country almost on 

a constant basis recurring at least twice within a decade. In recent couple of decades, this 

phenomenon has become so frequent that people enter into an ensuring round of drought 

cycle while not recovering from the earlier (Zelalem Tefera, 2007). 

 

Long inhabited area of northern Ethiopia, particularly the highlands face environmental 

degradation like soil erosion, deforestation and water scarcity pressure frequently. The 

intensity of drought in the highlands has worsened in the last couple of decades (Alemneh 

Dejene, 1990. Tesfaye Tafese, 2007). Intensive cultivation, overgrazing, deforestation, and 

the political and economic unrest have exerted pressure on the ecosystem. The problems 

are further compounded by vulnerability to climatic oscillations, mainly erratic rainfall. 

Thus, the combinations of environmental degradation, population pressure with uncertainty 

in climatic factors have left over millions of Ethiopians in critical food aid in the 1980s 

(Alemneh Dejene, 1990). 

 

In response to the recurrent drought the governments of Ethiopia carried out a massive 

resettlement program involving large numbers of people from the northern part of the 

country; people were moved to the southwestern part of Ethiopia where seemingly better 

biophysical conditions existed. In 1980s the previous government carried out resettlement 

schemes with ambitious objectives to address ecological, economic and social issues. 

During 1985-1986 about 600,000 people were moved forcefully from their home villages 

and farms (Dessalegn Rahmato, 2003a; Alemneh Dejene, 1990). 

 

 In general, the program of previous government was characterized by hasty planning, in 

adequate preparation and implementation. As a result the overall program turned to be 
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expensive, and encountered many logistical, healths, sociological and ecological problems 

failing up to its expectations (Dessalegn Rahmato, 2003b; Alemneh Dejene, 1990). The 

scheme in particular failed to recognize the rights of the local people or the carrying 

capacity of the areas of settlement. Experts fixed with settlement sites out thorough study 

and, no assessment of the suitability and actual potential of settlement sites were made 

(Dessalegn Rahmato, 2003b; Solomon Abate, 1994). And selection was carried out without 

due consideration of the fragility and sensitivity of lowland ecosystem and also the carrying 

capacity of lowlands. As a result the scheme has involved considerable environmental 

damage. Large areas were cleared of their vegetation to build homesteads, to acquire 

farmland and to construct access roads. 

1.2 Justification  

Jawie is one of those places of the country where resettlement schemes were undertaken in  

2002 before the current government�s resettlement plan was announced in June 2003 with 

the stated aim of moving 2.2 million people over three years. The area has received large 

number of people at different periods in the past in the name of government sponsored 

resettlement and spontaneous, including the large scale one in 2003, 2004, 2005 and 2006. 

Therefore, the area is a good example to show the effects of settlement programs 

undertaken during EPRDF period. Despite this fact, prior studies done in the area are 

limited. Moreover there were no studies done to scientifically examine the implementation 

of the programs on the procedures laid down in the guidelines, land use/cover change, and 

finally changes on ecology, particularly woody tree and shrub vegetation composition and 

structure in the study area.  

On the other hand, when planning resettlement scheme, especially at large scale like in the 

Amhara Region, the complex and dynamic mix of economic and socio-cultural and 

ecological factors of the area should be taken into consideration. It is essential to assess and 

predict any negative impacts of development activities that will take place in settlement 

areas and correct them by reducing and minimizing the negative impacts of social and 

economic activities on environmental well-being and human health in settlement areas 

(EPA, 2004; FAO, 1988). Environmental impact assessment should be carefully taken into 
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consideration in planning stage when settling large numbers of people in a given location 

where natural resources are for the most part intact. Also environmental protection and 

rehabilitation programs should go along with resettlement programs. Nevertheless, these 

issues did not seem to have been thoroughly implemented and managed in the resettlement 

schemes based on the guidelines of current government resettlement programs. So, 

understanding the changes of species composition and structure, knowledge on current 

status of forest resources and conservation efforts in resettled areas, are required in many 

aspects to clearly identify future trajectories for better planning and resource management 

in the area.   

1.3 Objectives  

1.3.1. General Objective  
 

 The overall purpose of the study is to examine if resettlements do cause any 

significant change on natural vegetation in the area in terms of composition, 

structure and diversity of woody tree and shrub species in the natural vegetation of 

Jawie area.  

 

1.3.2. Specific objectives  
 

 To examine the effect of resettlement on the woody tree and shrub species structure, 

 To observe the variation in composition of woody tree and shrub species in intact 

and resettled areas and among comparative land uses of resettled areas, 

 To generate woody tree and shrub species list of the area, and 

 To provide �baseline� information for further study. 
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2. Literature review 

2.1 Definition and concepts   

 

Migration as a multidisciplinary and environmental phenomenon is concerned with 

environmental, socio-cultural, economic and political reasons. In recent decades 

involuntary mass migration has become a common feature over much of sub-Saharan 

Africa. Involuntary migration can be said to be one of the vital consequences of 

environmental and political stress that are difficult, hard, complex and often very painful 

experiences of human of uprooting (displacement) for involuntary relocation or 

resettlement (IOM/RPG, 1992). 

 

 Resettlement schemes are responses to a combination of factors that arise due to natural 

(drought, flood and earthquake) and man-made causes (wars and political turmoil 

persecution: ethnic, racial, religious) (Dessalegn Rahmato, 1988). It must be appreciated 

that government aims and objectives in formulating and implementing resettlement 

programs are both varied and complex. In the first instance, no government is being 

dictated by a single aim, and sometimes it is not even easy to identify principal and 

secondary objectives.  

 

The definitions of resettlement were given in relation to the particular context that the 

resettlement has been carried out. Resettlement is defined by Chambers (1970) as the 

planned and controlled transfer of people from one area to another. De Wet (2003) also 

describe it as the movement of communities from one environment to another and changes 

or modifies the physical and social environment in which the resettlers find themselves and 

adapt similarly. Hansen and Oliver (1982) also noted the word resettlement referring to 

uprooting of people from environment in which the vast majority of their meaningful 

activities have taken place. 
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 The definition of resettlement is the relocation of individuals, family groups or entire 

villages. There are two main forms of resettlement. The first is the spontaneous movement 

of people that takes place largely without assistance from official government agencies.  

The second is the officially funded, planned and managed programs or projects. In practice, 

both forms of resettlement can occur for similar reasons and can be found in similar 

location (FAO, 1988). The definition of resettlement in this paper is, the movement of 

people from areas where there don�t exist factors that are suitable for smooth maintenance 

of life to areas presumed to be endowed with potentials that could provide opportunities for 

the same end (Kassahun Brehanu, 2000). The destination of resettlement is to areas with 

under utilized agricultural potential and movement could take place either as a result of 

organized intervention or spontaneously. 

 

Population resettlements are the function of economic conditions and differentiation 

between the points of origin and destination. Basically scholars have argued that 

resettlement has been categorized into spontaneous and planned. Planned resettlement is 

planned and controlled transfer of population from one area to another, while spontaneous 

resettlement leaves full scope for individual initiatives (Dessalegn Rahmato, 1988). 

 

Often factors influencing population resettlements are discussed in terms of push and pull 

factors (Tesfaye Tafesse, 2007). Push factors are reasons associated with people leaving 

their earlier place of residence. In general terms, the concept of push factors suggests that 

migration takes place in response to repelling situation in the home area of a potential 

migrant and pull factors are those forces that attract potential migrants to a recipient area. 

Based on these reasons, both push and pull factors are responsible for further population 

movement and migration of people from the Ethiopian highlands in the north, especially in 

Wollo and Tigray areas. Push factors include among others high population density, 

recurrent drought, land scarcity, food insecurity, land and soil degradation and inter 

generational and inter personal conflicts, etc. Pull factors are also varied and include 

fertility of the land, seasonal wage labour opportunities on commercial farms and daily 

labor in urban centers mostly in the lowland, peer and kin pressure and the like (Tesfaye 

Tafesse, 2007). 
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Resettlement is a complex process that involves intricate combination of social political 

and economic factors that renders the outcomes difficult to predict and manage. The 

different factors involved envisage resettlement is radically different and often 

contradictory and uncontrollable.  Also the fact that the process involves a range of actors 

with contrasting and contradictory views often results in tensions and conflict (Pankrust, 

2003). As a result resettlement often follows uncontrollable and unpredictable logic of its 

own and was it rarely guided as envisaged over the past. From past experience and sources 

of literatures (Cernea, 1997) explained resettlement as it is a complex, costly and risky 

activity, which often fails to restore, let alone improve, the socioeconomic conditions of the 

displaced population. The report also mentioned the difficulty of measuring the full social 

and economic costs of resettlement finally recommending the necessity avoiding or 

reducing resettlement to a minimum where ever possible. 

2.2 Scholars view and experiences on resettlement 
 
Over the year, scholars (Narayan et al., 2006; Gebre Yintiso, 2002; Christy, 1999; Cernea, 

1997) dealing with resettlement research have formulated a sizable number of conceptual 

frameworks to analyze and explain the various impacts of the programs. Some have 

managed to develop theoretical model that would help in analyzing and explaining the 

impact of planned population resettlement. Most of the models have however failed to be 

holistic in their approach but have instead focused more in subset specific impacts on 

socioeconomic, behavioral (socio-cultural and psychological) or spatio-temporal aspects, as 

a result such approach has it�s own strengths and weakness for the analysis and explanation 

of the population resettlement that have taken place in different places and context 

(Kasahun Berhanu, 2003).  

 

Previous studies have been primarily focused on forced displacement and resettlement and 

have been highly critical about its adverse impacts on people�s livelihood and wellbeing 

(Narayan et al., 2006). These findings have led to the general conclusion that resettlement 

is a threat rather than an opportunity to improve wellbeing and insure optimal 

environmental conservation. Gebre Yintiso (2002) pointed out that voluntary resettlement 

may be a better option as people are found to be re-established sooner than involuntary 
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resettlement. With this view he defined voluntary migrants as people who, for some reason, 

willingly left their habitual environment or place of origin, and resettled in settings other 

than their own. In terms of resource and service provision, most voluntary migrants 

appeared materially better off than most involuntary relocates. 

 

With regard to resettlement experiences of some countries, in Malaysia for instance, 

resettlement succeeded in bringing about boom in agriculture production and transforming 

traditional farms into cash crop producers (Bahirin, 1988). On the other hand the over 

whelming majority of settlements in Indonesia experienced production level that could not 

be justified as economically feasible. Resettlement programs in the Lao case failed to 

achieve their initial objectives of eradicating slash-and-burn agriculture by resettling the 

hill tribes in the lowlands and improving the livelihood of the rural populations. On the 

other hand, these planned resettlements are generating new migrations.  

 

In Africa planned land settlements have been tried in countries like Kenya, Tanzania, 

Sudan, Ghana, Senegal, Burkina Faso, Ethiopia, Mozambique and Egypt (Cernea, 1997). In 

general terms African settlement efforts have fallen short of expectations by a considerable 

margin. Even the expectations themselves may have been unrealistically high in many 

cases, given the resources available.  

 

One major problem with most resettlement projects in Africa is that they are not based on 

integrated and coordinated efforts and they tend to be quite expensive and difficult to 

complete. The ability of African governments and their agencies to undertake integrated 

performs of this kind clearly varies but is often quite limited. In many countries 

administrative capabilities are exceedingly scarce and governmental structure is fragile and 

in effective to serve as instrument of development (Cernea, 1997). In addition to that, the 

likely implementation of resettlement on a bigger scale by itself is also problematic, which 

may cause negative human and environmental consequence. In particular operating 

resettlement without proper planning and adequate resource is obviously a risky 

intervention. If the planned initial interventions fail, the success of the entire resettlement 

will be affected. 

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


                            
 

 8 
 

For example, land settlement in Tanzania undertaken by Domilling and the Ujama schemes 

has failed in bringing about the intended self-reliance and actual development. This appears 

to have been caused by defective and arbitrary site selection, faulty physical planning and 

intensive use of coercion. Such misgivings led to abandonment of several settlement 

villages and failure in attaining the expected level of agricultural production (Christy, 

1999).  As a result urbanization in Tanzania increased faster than almost anywhere else in 

the world in the 1970s.  

 

Considering the resettlement scheme in Mozambique the planning of the villages was quite 

poor in many instances in terms of water, building materials, firewood, and distance from 

fields. Functionaries and planners within the state administration had insufficient 

knowledge of the realities of the rural areas. Resettlement was often implemented 

irrespective of the consequences for agriculture, for example, situating villages near main 

roads. Agricultural production suffered, the risk of soil exhaustion grew and the practice of 

shifting cultivation became impossible (Christy, 1999). 

2.2.1 Ethiopian experience  

  
The potential negative effect of resettlement on the local environment has been highlights 

in a number of studies (Alemeneh Dejene, 1990; Getachew Weldemeskel, 1989; Wolde 

Selassie Abbute, 2002; Dessalegn Rahmato 2003a; Gebre Yntiso, 2002) have highlighted 

the potential negative effect of resettlement on the local environment. Resettlement as 

government led program presents an ominous danger of recreating the catastrophic 

environmental considerations in new areas that have necessitated such measures in the first 

place. The impact on human health, the environment and wild life hasn�t been considered 

seriously enough (Pankrust, 1986). Land assessment done for resettlement purpose was 

with only limited number of factors, ignoring essential criteria and the complexity of the 

issue leading to wrong conclusions with serious negative consequence.  

In any resettlement program there is a need to under take amore rigorous account of 

environmental, economic and social factors as well as alternative and promising land use 

options. However planners and political leaders usually overlooked the importance of 
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scientific study and the negative impacts of inadequately planned and inherently complex 

resettlement scheme on the host population and host environment. Without any authentic 

evidence and scientific data of the resource potential of the resettlement sites, planners and 

government bodies agreed on the existence of under utilized and suitable lands for 

resettlement based on the myth that "vast areas of unoccupied virgin expanses of 

wilderness remained in the far West, which could be transformed into a 'bread basket' and 

help the nation attain the goal (Dessalegn Rahmato, 2003). 

 

In many of the lowland areas where resettlements were under taken the soils tend to be 

fragile and subjected to erosion. And the concentration of large number of people resulting 

in clearing of land for cultivation and fire wood has led to considerable deforestation life 

potential irreversible negative consequence in lowlands size were selected in areas assumed 

to be virgin but which were often used by indigenous people for shifting cultivation thus 

not overly exploiting the fragile soils. 

 

The scheme was also implemented irrespective of the consequences for agriculture. In 

addition to the massive destruction of the forests, the resettlement program has introduced 

highland agricultural techniques in the lowland areas that have delicate soils calling for low 

population densities and the practice of shifting cultivation. As a result agricultural 

production suffered, and the risk of soil exhaustion grew. 

2.3 Population, Environmental Degradation, and Resettlement  
 
Explanations about the relation between population and resources are varied and 

enlightened by different scholars. According to Malthusian theory, population growth is the 

primary source of land degradation. World population is growing more rapidly than the 

available food supply. Food supply is increasing in arithmetic progression whereas the 

population expands geometrically, as a result the gap between population increase and food 

supply is increasing. On the other hand, other scholars consider population as an essential 

precondition for technological innovation in agricultural production. Bosrup hypothesized 

that increasing population will lead to adjustment in production and hence the quality and 

productivity of land improves. According to him non-demographic explanations should be 
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given due emphasis rather than demographic factors. Population growth has an important 

influence on land use despite the fact that other factors such as increased per capita income, 

governmental policies and instabilities, technological change have their own contribution 

towards land use change (Kassa Belay, 2004). 

  

Population could be viewed as an asset in various cases; yet rapid population growth rate 

can also have negative impact on the socioeconomic development and the natural 

environment. The population growth has direct impact through increased consumption of 

resources which would lead to increased demand for food and call for more intensive use of 

agricultural land .The problem of population pressure is pronounced in the third world 

countries like Ethiopia where their economy mostly depends on traditional agriculture and 

directly on its immediate environment. 

 

 In Ethiopia the population growth is rapid compared to the socioeconomic development 

stage and rate of growth (Solomon Debebe, 2004). According to the census of 1984, the 

population of Ethiopia was 42.2 million which was growing at 2.95 percent per annum 

(CSA, 1985). Then the population in 1994 was 53.5 million which grew to 61.7 million in 

1999, of which 85% are rural and 15% are urban (CSA, 1999). And the country�s 

population is estimated to reach 120 to 130 million by 2030.  

 

On the other hand, the natural resources base (land, water and forest) is fundamental to the 

survival and livelihood of the majority of people in rural Ethiopia. Agricultural production 

and economic development is entirely dependent on the availability, caring capacity, and 

resilience of the existing natural resources which if used and managed carefully could 

sustain the economic activities of the country (FAO, 2003). In brief the safety of 

agricultural production and the economy of the country depend on sustainable utilization 

and management of the existing natural resources and the environment as a whole. 

However these resources were under severing degradation in the past, especially in the 

densely populated highlands. Specifically considering forest resources, in the past decades 

the country�s forest and woodlands are being depleted at an alarming rate. It is widely 

believed that turn of the last century 40% of the country was covered by high forest 
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formations and this has gone down to less than 3 percent at present. It is estimated that 

about 150,000-200,000 hectares of forest is lost each year, if this trends continue by 2010 

there will be little natural forest left except for minor stands in the remote parts of the 

country (EFAP, 1994). Major cause for deforestation is rapid population growth which 

leads to an increase in the demand for crop and grazing land wood for fuel and 

construction. The cutting of trees and clearing of forests have been taking place over the 

centuries for purposes of getting more land for agriculture, for fire wood, charcoal and for 

construction. Lack of viable land use policy and corresponding law also aggravated the rate 

of deforestation (Million Bekele, 2001). New settlements in forests are increasing from 

time to time hence resulted in conversion of forestland in to agriculture and other land use 

systems. 

  

As it is already mentioned, soil degradation is also one of the most serious environmental 

problems in Ethiopia. The country has been experiencing declining soil fertility and severe 

soil erosion due to intensive farming on steep and fragile lands and other factors attributed 

to population pressure. Soil erosion is a phenomenon, which mainly occurs in the highlands 

of Ethiopia which constitute about 46 percent of the total area of the country, support more 

than 80 percent of the population, and account for over 95 percent of the regularly 

cultivated land and about 75 percent of the livestock population (Shiferaw Bekele and 

Holden, 1998). An estimated 1.9 billion tons of soil on average 42 tons/ha are eroded 

annually from highlands of Ethiopia (EFAP, 1994). The report further revealed that over 

50% of the agricultural land in highlands of Ethiopia is severely affected by soil erosion. 

 

To cope with the problems of land degradation and population pressure in the high land, 

one of the major policies by the Derg government was to resettle people from the 

agriculturally poor highlands to more fertile lowlands so as to reduce the population 

pressure of the highlands and thereby to control natural resource degradation. It was hoped 

that relocation of large number of people would redistribute population pressure from 

drought affected areas. Yet the efforts of resettlement to remove humans were insignificant 

in averting the massive land degradation found in famine affected areas. In addition it had 
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brought little outcome in reducing population pressure since removing humans doesn�t 

control population growth rate.   

 

The current government intended to resettle about two million highlanders the from the 

year 2003-2006, However (Dessalegn Rahmato, 2003) explained that the region�s 

population will increase by approximately five million people over the same period due to 

natural population growth. Also, as the population of the more fertile lowlands of the south 

and southwest grows, it will not be long before these areas also suffer a shortage of arable 

land and increased social tensions. 

2.4 Resettlement and its Impacts  
 
The three important factors in any resettlement process are the resettlers, host population 

and the physical environment. According to Scudder, Thayer and Colson, Elisabeth (1982), 

the three main victims of inadequately designed and poorly planed rural settlement 

schemes are the resettlers, the host population and the physical environment. Therefore, the 

success and failure of resettlement programs depend on how the resettlers can best adapt to 

their new environment, the degree of social bond they build with the host and the pace at 

which they become self sufficient. In poorly designed and executed program, the resettler 

will undergo psychological, social and physiological stress. Similarly, the host population 

will also be forced to share the stress and in both cases the environmental damage will in 

one way or another be exhibited (Pankrust and Piguet, 2003). 

 

The FAO (1988) resettlement plan notes that, the host communities that receive displaced 

people should be involved in the planning and execution of the resettlement program and 

should be offered assistance to overcome any adverse consequences that may be expected.  

Moreover, resettlers should be integrated socially and economically into host communities 

so that adverse impacts on host communities are minimized. The best way of achieving this 

integration is for resettlement to be planned through consultation with the future hosts. 

  

However in the Ethiopian case, resettlement in 1980s tended to be top down in its nature 

directed by centrally located officials, often with very little participation (Christy, 1999). In 
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principle the resettlement was supposed to be based on settler�s willingness, still in 

practice, most households were moved by force. Instead of being informed about the 

hardship and the actual situation of life in the resettlement areas, the farmers were told 

about the ideal life in resettlement areas, thus raising expectations (Lionel, 2002). The 

movement of their families lagged significantly behind what they were promised. Some 

never actually moved. In most areas settlers were moved to areas that were sparsely 

populated due to very obvious limitations, as a result, huge number of settlers died of 

various epidemics including malaria outbreaks. 

 

The scheme has also represented a threat to the host people because it has alienated 

resources vital to their livelihood (Getachew Weldemeskel, 1989). Land use right of local 

people were ignored and settlements were established without local consultation and 

consent or compensation for lost resource. As a result relationship between settler and the 

local people have been characterized largely by conflicts and the effects on the 

environment tended to be negative (Tesfaye Tafese, 2007).  

2.4.1 Resettlement and Host Environment 
 
The humid tropical lowlands are often viewed as an agricultural frontier and the natural 

forest may even be considered an important to development. However, in many countries 

the agricultural frontier has gone beyond the land suitable for permanent cultivation unless 

sophisticated management or high levels of fertilizer application are available. While the 

agricultural frontier continues to be pushed farther into lowland forests, substantial areas of 

deforested, unproductive land are left in its wake. Tropical forests are being cut down at 

appreciable rates and there are serious concerns about: extinction of species, climate 

changes, breakdown of traditional culture and the reduction in opportunities for sustainable 

development (FAO, 1988).   

           

The link between migration and environmental change works in two ways or population 

movement can be viewed as both an effect and cause of environmental degradation. On the 

one hand, migrants may be forced to move because of deteriorating conditions in their 

home areas, such as declining crop yields and soil impoverishment; on the other hand, the 
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arrival of migrants may lead to pressure on land and on ecosystem resources in the 

receiving areas, with disruptions of traditional land use patterns and ways of managing 

natural resources (Africa Development Bank, 2003). The ecological impact of large 

number of populations' movements has only recently received serious attention. But it is 

increasingly known that large influxes of people can have significant environmental 

implication for the receiving region (Steve, 1995). 

  

The arrival of large number of people is likely to have a dramatic effect on the natural 

resources such as wood and other forest products grazing land and water, demand for wood 

contraction houses fences, plough shares, and other items as well as for fuel will deplete 

local resource quickly if measures are not taken to protect them and to find alternative 

materials or sources (Steve, 1995). Any modifications of the ecosystems can produce a 

variety of disturbance for the degree of which depends on both the intensity of 

interferences and the fragility of the existing ecology itself.  

 

The evidence from planned resettlement programs indicates that proper planning; 

especially participatory planning can mitigate the environmental impacts of resettlement 

and enhance living conditions for the project residents. Planning that does not take into 

account the needs and desires of the population may result in inappropriate housing design, 

lack of adequate wood fuel and water resources, and environmental pollution. In rural 

areas, proper analysis of soils and drainage at the resettlement site is essential, as well as 

consultation with the host population concerning sustainable land management practices. 

Particular attention needs to be paid to trees, water, and wildlife resources at the 

resettlement site, and to the rules under which these resources may be exploited by the 

relocated population (Mavuso, 1998: cited in Oucho, J. O. (2002). 

 

With respect to resettlement impacts on the physical environment, the record so far 

provides little direct evidence (World Bank, 1994) and indirectly one may infer that 

projects, which failed to plan for resettlement probably, caused more negative 

environmental impacts resulting from unplanned resettlement plan than would otherwise 

have been the case.  
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Scudder (1984) has discussed the negative impacts of resettlement on the environment .on 

Zambia. Scudder further explained that resettlement has caused environmental degradation 

because the population exceeds the carrying capacity of the land under the existing land 

and water use systems. 

 

Oyesiku, K.O. (1998) measured and compared the changes in the social and biophysical 

environment before and after villagization in Tanzania. His basic findings were that 

villagisation led to significant changes in land use, accelerated the depletion of vegetation 

and accelerated deforestation, led to increased soil erosion, led to land degradation, and 

meant a complete change in land resource use.  Colson (1992) discussed that villagisation 

made soil fertility an immediate problem in Tanzania. He also said planners neglected both 

the soil and the water aspects. Ecological issues like deforestation were hardly considered. 

The concentration of settlement and cultivated land led to a change to more permanent or 

annual cropping of the same fields, which eliminated the previous system of natural 

regeneration and caused lower yields. 

2.4.2 Resettlement and host people  
 
According to the World Bank, the host communities that receive displaced people should 

be involved in the planning and execution of the resettlement program and should be 

offered assistance to overcome any adverse consequences that may be expected.  

Moreover, resettlers should be integrated socially and economically into host communities 

so that adverse impacts on host communities are minimized. The best way of achieving this 

integration is for resettlement to be planned through consultation with the future hosts 

(Cernea, 1994). 

  

2.5 Migration and Resettlement in Ethiopia 

 

In Ethiopia migration had a long history and been observed since Axumite time becoming a 

salient part of survival strategies in the 20th century. Besides the context of military 

conquest and political dominance of one community over the other, studies like Alemneh 
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Dejene, (1990) have revealed that famine and drought are also seen as the mean driving 

force for large-scale movement of the people from north to south and intra regionally.  

  

The study of Wood (1982) clearly indicated that spontaneous movements in the context of 

indirect state involvement took place since 1950. Resettlement became part of government 

planning since 1966 with the establishment of the ministry of land reform and 

administration and the 3rd five-year development plan published in 1968. The purpose was 

to releve population pressure in the overcrowded areas and at the same time to increase 

government taxation (Shiferaw Bekele, 1988). It was also aimed at agricultural production 

increase through large-scale commercial farms, with the assumption that there exist vast 

virgin fertile lands in the south, which only needed to be populated to produce huge 

agricultural surplus. During that time the imperial government developed several 

immigration schemes such as in Metema and Setit Humera in the west and along Awash 

River in the east. 

2.5.1 Resettlement Programs during Derg period 
 
Based up on the plans of imperial government, organized resettlement soon was developed 

into a major policy of the revolutionary government by considering resettlement as a very 

powerful policy instrument to alleviate the problem of chronic food insecurity in drought-

prone areas of northern Ethiopia (Kassa Belay, 2004). 

 

By the time of 1974 revolution, some 10,000 households had been resettled at very high 

cost of eight million US dollars with some irrigated schemes costing about 15,000 

Ethiopian birr per family. The resettlement included various kinds of resettlers and it was 

viewed as a remedy for all ills (Pankrust, 2003). The projects were setup with ambitious 

economic, social and political objectives to deal with famine, provide land to landless, to 

increase agricultural production, introduce new technology, establish completive remove 

urban unemployed, stop charcoal burning, settle pastoralist and shifting agriculturalists, 

from defense on the Somali border and rehabilitate repatriated refuges (Pankrust and 

Piguet, 2003). Within 10 years prior to1984 famine about 46,000 households comprising 
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187,000 people were resettled and in 1979 RRC supervised 83 settlements in all 

administrative regions except Gonder and Tigray.                             

 

In 1980s, the north of the country was devastated by drought and famine, in response to the 

disastrous famine between the periods 1984-86, the Derg announced its plan to resettle 1.5 

million of the estimated 8 million famine victims in other less affected regions of the 

country (Getachew Woldemeskel, 1989). At this time Derg resettled some 600,000 people 

mostly in the lowlands of western Ethiopia. In this same period, some 33,000 settlers lost 

their lives due to disease, hunger, and exhaustion, and thousands of families were broken 

up. It is estimated that nearly half a billion Birr was spent on emergency resettlement, but 

the cost of the damage caused to the environment, of the loss of livestock and other 

property, or of the distress and suffering it caused to numerous populations and 

communities will never be known (Dessalegn Rahmato, 2003a ). 

 

Regardless of the concealed agendas of the government, the official aim of resettlement 

was to introduce social and economic change through a socialist agrarian transformation, 

which also included Mechanization and Cooperativisation (Christy, 1999). And it was also 

meant to relieve the population pressure of the vulnerable areas and to bring about the 

environmental rehabilitation of these areas on the one hand, and, on the other, to promote 

food security (Alemneh Dejene, 1990). In line with the Derg�s resettlement policy, many 

resettlement schemes were integrated with the development of vast state farms in the 

valleys of highlands and in the western lowlands for which the resettlers were to provide 

the work force and the farming resettlement communities were to be organized into 

producers� cooperative (Shiferaw Bekele, 1988). 

 

RRC was mandated to deal with emergency situation and co-ordinate relief and 

rehabilitation projects. It was also entrusted to establish resettlement schemes on the 

ground that they could help to attenuate the degenerating ecological crisis in the north.  By 

that time, there were two types of resettlement schemes: "conventional" schemes, which 

were large-scale and based on collectivization and mechanized agriculture, and 
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"integrated� schemes, which were small-scale and located on land owned by Peasant 

associations.  

 

The majority of resettlers were from Wollo, North Shewa and Tigray; there was also a 

sizable population from Kembatta and northern Gojjam (Dessalegn Rahmato, 2003a). Most 

of the resettlement scheme has been established in the southwest in Metekel, Welega, 

Gambella, Jimma and Ilubabor; these were mostly densely forested areas with low 

population density. Derg officials were convinced that there was plenty of unused arable 

land in many parts of the country, especially in the southwest to accommodate large 

numbers of settlers. In the end, this proved unfounded, and the settlement schemes were 

undertaken for the most part in dry or semi-dry areas which proved to be unsuitable to ox-

plough farming and posed serious health hazards to both highland farmers and their 

livestock (Alemneh Dejene, 1990). 

2.5.2. Resettlement during EPRDF regime  
 

At that time when EPRDF was a rebel force against Dergs government it was a strong 

opponent of resettlement scheme (De Waal, 1991). However, gradually a shift of attitude 

occurred during the 1990�s such that resettlement not only comes to be seen as possible but 

it is a desirable and even as a necessarily component of a rural development and poverty 

eradication policies particular to assure food security within a short time and minimum 

cost. The Prime Minister: Meles Zenawie publicly admitted that although he had in the past 

been virulently opposed to resettlement as a solution to Ethiopia�s problems of land 

shortage and growing hunger he could no longer see any alternative (Thompson and Winer, 

2004). 

 

The government's program of rural resettlement has been under way since the beginning of 

2003, following the drought that occurred in 2002/3. Government intended to resettle, 2.2 

million people in the period of 2003 -2006 from the chronically food insecure highlands to 

more fertile and rainfall abundant agricultural areas (Kassa Belay, 2004; Dessalegn 

Rahmato, 2003a). 

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


                            
 

 19 
 

The major assumption made by the current government for resettlement is similar to that of 

the previous one, allocating land to the surplus rural labor force in the land abundant areas 

could dramatically increase food production minimal cost (FAO, 2003). The scheme is also 

viewed as a lasting solution to chronic hunger and food insecurity on one hand and a way 

to meet the problem of land scarcity on the other.  

 

The government beliefs and assumptions are: i) the program is based on voluntary 

participation; ii) it will involve moving people from their current homes to areas within the 

same region where there is sufficient underutilized land suitable for peasant agriculture; iii) 

settlers are expected to be self-sufficient in food after the first harvest; iv) settlers can 

return to their original homeland if they are unhappy about the conditions in the settlement 

sites; v) settlers will lose their rights to their land in their original homes if they do not 

return before three years; and vi) the settlement package offered by the government 

includes: two hectares standard quality land for each household (more if the quality is 

below standard), food rations for the first year, small farms tools, credit for the purchase of 

oxen, and basic services such as clean water, health and education (FSS, 2005; IDMC, 

2006). In addition to this, it will involve implementing and management of resettlement 

schemes based on the guideline set (Thompson and Winer, 2004). However, believes and 

assumptions made by the government have raised a number of questions and criticisms. 

One of the central arguments for justifying large-scale resettlement is that there is abundant 

unutilized land suitable for peasant agriculture to support a large settler population within 

each region. The government also mentioned that there is a total of 1 million hectares of 

land available, of which 500,000 in Amhara, 130,000 in Tigray, 250,000 in Oromia and 

100,000 in SNNPR. However, there is no scientific evidence or no reference was cited to 

support this claim (FSS, 2005). FSS further supports its argument by saying that �if Derg or 

present government claim on the availability of abundant unused land was true, hard 

pressed peasants would have brought it under cultivation long before any of these 

governments came to power�. Another criticism was on the overly optimistic vision of the 

government which assumes the settlers will be self sufficient within a short period of time 

and the government assumed settlers are expected to be self sufficient with in harvest year 

and produce a market surplus in a short time. 
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The other question raised is on the viability of large scale resettlement as a long lasting 

solution in bringing food security, better access to improved land and long term tenure 

security as the government mentions. It was recent histories that past experiences of 

resettlement in the country in 1980s were fraught with problems and caused a widespread 

suffering. Considering the over all planning and practical implementation of the program 

reports (FSS, 2005; IDMC, 2006) have revealed that resettlement was often experienced as 

a heavy burden not respecting the four core principles of voluntariness, allocation of under-

utilized land, host community consultation and proper preparation, and in certain cases 

leading to critical malnutrition. 

 

During 2003 and 2004 the program was implemented in an inconsistent and hurried manner 

resulting in a variety of different problems during registration, transport, site preparation 

and service provision leading to a variety of health and environmental problems (IDMC, 

2006). The scheme was reported to be the result of inadequately prepared officials 

implementing overambitious planning targets. Training and capacity building of the local 

officials as well as funding for the site selection were also grossly inadequate. In addition 

to that people were brought to resettlement sites that have no reliable water sources, 

inadequate health services, agricultural land that is often thickly forested, and roads that 

quickly become inaccessible when it rains. As a result an unknown number of people died 

from disease and hunger. The overall picture is far from uniform, however, and there is 

evidence that many resettlers have fared well and intend to make a go of it on their new 

lands.  According to Thompson and Winer (2004) considerable number of resettled people 

are eventually forced to move to there original homes (e.g. Wolaita 38%; Konta 49%; 

Basketo 69%). Return within 3 years is a right guaranteed in the implementation manual 

and is evidence that the Government�s contract with the settlers is to some extent being 

respected. But there is also evidence that in a number of isolated cases people are, and have 

been, prevented from leaving resettlement sites, as has happened to some of the Konso 

people resettled onto the lands of the Mursi in the Southern Nations Nationalities and 

Peoples Region (Thompson and Winer, 2004). Based on eleven case studies, Gebre Yintiso 

(2005) commented the participation of stakeholders in the scheme saying that the 

participation of both settlers and hosts didn�t go beyond information sharing. And the real 
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involvement of host communities in the program is to be characterized as nominal, minimal 

and nonexistent in some cases. 

 

With regards to the environmental impact (Assefa Tolera, 2005) noted that there were huge 

losses of forests and other natural resources with numerous negative impacts on 

sustainability. Forests and wildlife resources were not protected contrary to what has been 

set out in the resettlement program implementation manual. Despite the difficulty in 

measuring the scale, erosion and soil fertility loss are also experienced by resettlement 

areas. 
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3. MATERIALS AND METHODS 

3.1 Description of the study area  

3.1.1 Location 
 
Awie is one of the zones found in Amhara National Regional State (ANRS). It consists of 

seven werdas and two towns administration namely, Guangua, Ankesha, Banda, Dangila, 

Fageta Lekoma, Guagussa Shikudade, Jawie Wereda, and Chagnie and Injibara town. The 

study was conducted at Jawie Wereda, which is newly delineated by taking peripheral 

lands of Quara, Alaffa Takusa and Dangila Weredas. The area is located in the 

northwestern peripheral lowland of Ethiopia, bordering the Benishangul-Gumuz National 

Regional State. The area lies aside to Metekel resettlement area of the Derg regime, west of 

Belles River and extending up to the northern foots of the Belaya escarpment. It lies within 

the geographical location of 360 to 370 east and 100 38` to 110   30` north. It has an area of 

515,000 hectares.    
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 Figure 1 Site map of Jawie Wereda resettlement area  

 

Due to time, labour and budget and other constraints, the research work focused on four 

resettled Kebeles and one not settled Kebele in Jawie Wereda. The study includes 

Alkurande, Arga Abo, Ayma, Sewatamp and Wonbellase kebeles. 

3.1.2 Topography, geology and soil  

 The geology of northwest peripheral lowland of Ethiopia, Belles� Valley is characterized 

by late tertiary that covers the Pre- Cambrian rocks that underlie all other rocks in Ethiopia 

(Mohr, 1971). Old crystalline rocks over lay the pre- Cambrian rocks in the relief down to 

Sudan (Mesfin Wolde Mariam, 1969; cited in IBC, 2007), and valleys are largely 
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composed of phyllite with uncommon chlorite schist (Mohr, 1971). The soils in Belles 

Valleys show some variation, mainly chromic and Pellic vertisole, with Eutric Glysols and 

Eutric Histosols in areas that experienced seasonal flooding (FAO, 1984; EMA, 1988). But 

in general the soils are very shallow, extremely stony, with low organic content and 

potassium, low in available phosphorous; and at a depth of 20 cm the pH level of these 

soils reaches 6.5 suggesting a high degree of acidity. The wereda has an altitude ranging 

from 675 � 1342.5 meter above sea level. The study area specifically has an average 

altitude of 983.5m.a.s.l with a range of 965 � 1002 m.a.s.l. 

3.1.3 Climate  
 
Jawie has a climate, which can be described as tropical with winter dry season. The agro-

ecological map of the region reveals that Jawie has a warm and humid lowland zone around 

the area of the Belles River, a major tributary of the Blue Nile, and further to the west and 

the rest of the region lies in a hot and humid zone." The region as a whole is in a Kola Zone 

(hot) and below 1,500 meters above sea level. The temperature in the region is hot most of 

the year with an average ranging between 30-350C, (Meteorological data of 2007 at Jawie 

sub station). During the Bega season (October-January) the temperature ranges between 

30-350C; during the Belg season (February-May) it ranges between 35-400C and it begins 

to cool off during the Keremt season with temperatures floating between 25-300C. Jawie 

receives very little rainfall; for example, during the rainy season (Keremt), it receives only 

between 400-800 mm of rainfall. 

3.1.4 Vegetation 
 
Based on the physiognomic division of the nine vegetation types of Ethiopia the vegetation 

of the area falls on Combretum - Terminalia broadleaved deciduous woodland. This 

vegetation characterized by Combretum spp, Terminalia spp, Lannea spp, Oxytenanthera 

abyssinica, Boswellia papyrifera, Streospermem kunthianum, Albezia malacophylla and 

Entada africana (IBC, 2007). In addition to the woodland, deep incised valleys of the area 

have reverine vegetation while poorly drained depression tends to have grassland 

vegetation (MoA, 2000). Vegetation of Combretum - Terminalia woodland ecosystem has 
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developed under the influence of fire. Thus, trees have very thick bark to cope with fire 

while most herbs have perennial bulbs (Menassie Gashaw, 2000). 

 

This vegetation has been deforested in recent years due to indiscriminate fire, 

intensification of agriculture, and extraction of wood for fuel wood and construction 

material. Since 1984 there has been an intensification of agricultural activity together with 

increasing population due to the government schemes that settled people from famine 

stricken areas of highlands (Anonymous, 1994). 

3.1.5 Populations 
 
The study area is situated in between four Wereda (Dangila, Achefer, Alafa Takusa, and 

Quara) of Amahara Region and Metekel Zone of Benishangul-Gumuz National Regional 

State. The total population of the Wereda is estimated to be 70,776 with area coverage of 

5,150 km2 (515,000 hectares) (Amhara Nation Regional State Finance and Economic 

Development Bureau, 2007). Jawie has a population density of 12.174 persons / k m2.  

3.1.6 Farming / Cultivation system 
 
One of the major reasons why Belles� Valley is sparsely populated has to do with the fact 

that the region is infested with malaria, bilharzias, meningitis, and tsetse fly. The 

indigenous people who inhabit the Wereda are the Agew, Amhara, and the Gumuz.  

Originally, the system farming by the Gumuz and Agew people of Jawie area was shifting 

cultivation using simple hand tools like hoes by fallowing their land for some time to 

regenerate its fertility. In addition to this Agew people mostly depend on beekeeping and 

rearing small ruminates (Wolde Selassie Abbute, 1997). In response to the presence of the 

Ethiopian Peoples Revolutionary Party (EPRP) armed units any organized / individual and 

spontaneous or governmental supported movement in the area was limited. In the bigning 

of 2000 Al-Mesh PLC. worked on agricultural investments occupied the area around 

Fendika town they introduced mechanized farming technologies which included new way 

of cultivation using agricultural inputs, tractors and monoculture farming system, that 

caused the clearing of large-scale woodland forest. After 2002, the first round government 

supported resettlers arrived in the area; spontaneous resettlers also simultaneously occupied 
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large area and practiced their cereal-based agriculture mainly oilseeds, maize, sorghum and 

others.  

3.2 Vegetation sampling  

3.2.1 Reconnaissance survey 
 
Reconnaissance survey of the Jawie Wereda vegetation was conducted in February 2008 

for seven days in order to identify sampling sites and decide the number of plots that 

should be taken. The sampling sites selected based on observation, and they have relatively 

uniform environmental gradients (altitude, soil type and aspect) and be representative.   

3.2.2 Sampling design 
 
Vegetation sampling to assess the impacts on woody tree and shrub species composition 

(species type, number and frequency) and structure (height, DBH and regeneration) in the 

northwest peripheral lowlands of Ethiopia, at Jawie Wereda of Amhara National Region 

State, was conducted during the beginning of March, 2008 to 20th April, 2008. The core 

study sites were at Wembellase, Swatamp, Ayma, Alikurand and Arega Abo Kebeles. After 

the sampling sites have identified, systematic random sampling was employed. Sampling 

was performed along transects. Transects were selected to represent the variation in woody 

tree and shrub species composition and structure. Transects were laid out systematically at 

the five study sites. More than one transects was set up in each study site. Along each 

transect quadrates of size 30 m x 30 m (900m2) were used to sample the woodland, woody 

tree and shrub composition and structure, (Getachew Eshete, 1999). Quadrates were laid 

adjacent to each other. There is 250 meter interval between two quadrants and 50 meter 

distance between transects. A total of 16 transect and 144 quadrates were laid in both not 

resettled and resettled areas; subplots of 5 m x 5 m at the center of the large quadrate were 

laid for seedling and sapling count. 
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Table 1 Details of sampling sites in resettlement areas 

 

 
 
 
 
 
 
 
 

 

Table 2 Details of sampling sites in intact area  

 

Not settled Kebele Number of 

transect 

Number of 

quadrates 

 Wembellase           8          72 

         TOTAL           8          72  

 

3.3 Vegetation data collection 
 
The objectives of this paper was to compare woody tree and shrub species composition and 

structure in highly human influenced land use systems, homestead and farmland of 

settlement areas with the relatively intact (non settled) area remnant vegetation (with 

indigenous people). All woody tree and shrub species recorded in all the 144 quadrates 

(12.96 hectares) were used in the analysis of vegetation composition and structure. In each 

sample plot each woody tree and shrub species` local name, DBH (at 1.3 m height) using a 

diameter tape and caliper, height using hypsometer, number, regeneration data, land use, 

altitude, and coordinates were recorded. The woody tree and shrub diameter at breast 

height (DBH) were measured and categories as follow; mature trees height greater than 3 

meter and diameter at breast height (DBH) greater/equal to five centimeter (≥5 cm); 

saplings height of less than 3meters and greater/equals to 1.5 meters and diameter at breast 

Resettlement  

Kebeles  

Number of 

transects 

Number of 

quadrates  

Alkurand          2               18 

Ayma         2                18   

Arga abo          2                18  

Sewatamp         2               18  

                      

TOTAL 

        8                72   
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height (DBH) less than five centimeter (<5 cm) above the ground, seedlings, height of less 

than 1.5 meters and (DBH) less than to (<2.5 cm ) were counted and recorded in 5 m × 5 m 

sub-plot at the center of each main plot to analyze the regeneration status of the study area 

(Getachew Eshete, 1999).  

 

Species recording were held by considering:  individuals with more than one stem (Forked 

into two and more stems below 1.3 m (breast height) above the ground were treated as 

individuals of the same tree and individuals (single stem, forked or growing in a bunch) 

was considered as single individual in counting individuals and for density calculation 

(Abayneh Dararo et al. 2003). Voucher specimens were collected, coded, pressed, and 

dried for subsequent identification at the National Herbarium (ETH) of Addis Ababa 

University, by comparing with the previously identified specimens in the ETH and with 

reference to the published volumes and unpublished manuscript of flora of Ethiopia and 

Eritrea and flora of other neighboring countries.  

3.4 Vegetation data analysis 

3.4.1 Woody tree and shrub species composition analysis 

3.4.1.1 Woody tree and shrub species diversity 
 
The description of plant community involves the analysis of species diversity, evenness and 

similarity (Whittaker, 1975). Diversity and equitability of species in a given plant 

community is used to interpret the relative variations between and within the community 

and help to explain the underlying reasons for such a difference. The diversity and 

evenness are often calculated using Shannon diversity index. The Shannon diversity index 

normally varies between 1.5 and 3.5 and rarely exceeds 4.5 (Magurran, 1988; Kent and 

Coker, 1992). Since heterogeneity/diversity contains two separate ideas-such as species 

richness and evenness, then they tried to measure the evenness component separately. 

Whittaker (1975), on the other hand expressed this concept as equitability. Its base is on the 

fact that most communities of plants and animals contain a few dominant species and many 

species that are relatively uncommon. Evenness measure attempts to quantify this unique 

representation against a hypothetical community in which all species are equally common 
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such that all species have equal abundance in the community, and hence, evenness is 

maximal. 

 

All woody tree and shrub species recorded in all the 144 quadrates (12.9 hectares) were 

used in the analysis of the vegetation structure. The woody tree and shrub species type, 

number, frequency, and Shannon and Wiener (1949) index of species diversity were used 

for description of vegetation composition. Shannon and Wiener (1949) index of species 

diversity was applied to quantify species diversity and richness. This method is one of the 

most widely used approaches in measuring the diversity of species. 

Shannon Diversity Index 



S

i
ii ppH

1

ln  

    Where: 

 H = Diversity of species  

 S = the number of species 

 Pi = the proportion of individuals abundance of the ith species 

 ln =log basee 

Equitability or species evenness was calculated using the Shannon Evenness index 

following the equation:   

Equitability or evenness (J) =  
S

pp

H

H

s

i
ii

ln

ln

'
1

max








  

 Where:  

 H  max= ln S 

 H = Shannon diversity index  

 ln S = the natural logarithm of the total number of species in each community 

 S= number of species in each community (Shannon-Weiner, 1949).  

 

 

3.4.1.2 Woody tree and shrub species frequency and number 
 
Frequency 
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Frequency is defined as the proportion of sample quadrates in which individuals of a 

species are recorded. Frequency measures reveal the uniformity of the distribution of the 

species in the study area, which again tell about the habitat preference of the species 

(Silvertown and Doust, 1993; cited in Abeje Eshete et al., 2005). In other words, it gives an 

approximate indication of the homogeneity of the stand under consideration (Kent and 

Coker, 1992). It is calculated with this formula: 

 

100
plots ofnumber  Total

occur  species ain which  plots ofNumber 








F  

 

The frequencies of the tree species in all the 72 quadrates of not settled area and the 72 

quadrates of resettled area were computed. The higher the frequency, the more important 

the plant is in the community. A better idea of the importance of a species with the 

frequency can be obtained by comparing the frequency of occurrences of all of the tree 

species present. The result is called the relative frequency and is given by the formula: 

 

100
species all ofFrequency 

 species  treeofFrequency 
frequencyRelative 








  

 

Although a high frequency value means that the plant is widely distributed through the 

study area, the same is not necessarily true for a high abundance value. This abundance is 

not always an indicator of the importance of a plant in a community. 

 

 

 

 

Number of individuals 

The number of individuals for each species will be counted mainly those woody tree and 

shrub individuals occurring in the quadrates was counted and registered. Then woody tree 

and shrub density and relative density was computed to use comparing the two sites species 

composition. 
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Density  

Density is defined as the number of plants of a certain species per unit area. It is closely 

related to abundance but more useful in estimating the importance of a species.  

 

 
hectareinsizeSample

reess of all ter of stemTotal numb
Density  

 100densityRelative 









sindividualofnumbertotal

speciess of tree individualNumber of 
  

 

3.4.2 Woody tree and shrub species structure analysis 
 
Population structure is defined as the distribution of individuals of each species in 

arbitrarily diameter-height size classes to provide the over all regeneration profile of the 

study species (Peters, 1996). Information on population structure of a tree species indicates 

the history of the past disturbance to that species and the environment and hence, used to 

for cast the future trend of the population of that particular species (Peters, 1996). 

Population structure is an extremely useful tool for orienting management activities and, 

perhaps most importantly for assessing both the potential of a given resources and the 

impact of resource extraction (Peters, 1996). 

3.4.2.1 Woody tree and shrub species regeneration status 
 The number of seedlings, saplings, and mature trees in each species were calculated for 

each sample plot and converted to a hectare and sample size basis. All statistical analysis 

was carried out by using descriptive statistics to test if there is variation in density, number, 

frequency and regeneration between non settlement and settlement areas, and different land 

uses types of settlement area. 

3.4.2.2 Woody tree and shrub species height and DBH distribution 

Further more, the population structure of the wood land will be described in terms of 

diameter and height distribution of matured woody species. Diameter class of width 5 cm 

and height class width of 4.5 m were established. More over, their relative frequency and 
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density of mature woody tree and shrub species in each diameter and height class for non 

settlement and settlement areas and different land use types of settlement area were 

estimated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Results  

4.1 Floristic composition of the study area 
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A total of fifty woody tree and shrub species and two subspecies belonging to 25 families 

were recorded in the study sites. Forty-nine woody species and two subspecies were 

recorded in not settled site belonging to 25 families, whereas forty five woody species and 

two subspecies belonging to 21 families were recorded in Resettled site. A total of 50 

vascular species representing 25 families were identified in the area (Annex 8). The most 

species-abundant families were: Fabaceae and Combretaceae contributed 7 species each, 

Moraceae, Euphorbiaceae and Anacardiaceae having 4 species each. Others; Poaceae, 

Palmaceae, Apocynaceae and Cucurbitaceae contributed 2 species each, and the rest; 

Rubiaceae, Asteraceae, Arecaceae, Boraginaceae, Rhamnaceae, Burseraceae, 

Bignoniaceae, Annonaceae, Ulmaceae, Spotaceae, Meliaceae, Celastraceae, Myricaceae, 

Myrtaceae, Olacaceae,  Malvaceae, and Sterculiaceae were having 1 species each. But 

Myrtaceae has two subspecies. 

  

Non settlement area woodland areas consisted of 49 species and with two subspecies of the 

50 with the exception of Mangifera indica. On the other hand, agriculture, homestead area, 

and forestland (serve as grazing land) of resettled areas comprise 45 of the total 50 species 

and two subspecies with the exception of Combretum collinum, Entada africana, Celtis 

africana, Acacia nilotica, and Dregea abyssinica.   

Table 3 List of species 

 

Species name Family name Intact 
area 

Settlement 
area 

Acacia abyssinica Hochst.ex.Benth Fabaceae + + 
Acacia nilotica (L.) Willd.Ex Del. Fabaceae + - 
Acacia saligna (L.) Willd. Fabaceae + + 
Acacia seal Del. Fabaceae + + 
Acacia polyacantha (Willd.) Fabaceae + + 
Albizia malacophylla (A.Rich) Walp. Fabaceae + + 
Annona senegalensis Pers. Annonaceae + + 
Anogeissus leiocarpa (A.Dc) Guill.&Perr Combretaceae + + 
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                                                                                                                                  Cont � 
Species name Family name Intact 

area 
Settlement 
area 

Balanites aegyptiaca (L.) Del. Balanitaceae   +    + 
Boswellia papyrifera (Del.) Hochst. Burseraceae   +     + 
Carissa spinarum L. Apocynaceae   +    - 
Celtis Africana Burm.f. Ulmaceae   +    + 
Clutia lanceolata Forssk. Euphorbiaceae   +    + 
Combretum adenogonium Steud.ex.Arich Combretaceae   +    + 
Combretum collinum Fresen. Combretaceae   +    - 
Combretum hartmannianum Schweinf. Combretaceae   +    + 
Combretum molle R.Br ExG. Don. Combretaceae   +    + 
Cordia africana Lam.  Boraginaceae   +    + 
Croton macrostachyus Del. Euphorbiaceae   +    + 
Diospyros abyssinica (Hiern.) F.White Ebenaceae   +    + 
Dregea abyssinica (Hochst.) K.Schum Asclepiadaceae   +    - 
Entada africana Guill and Perr  Fabaceae   +    - 
Ficus platyphylla Del. Moraceae   +    + 
Ficus sycomorus L. Moraceae   +    + 
Ficus vallis choudae Del. Moraceae   +    + 
Ficus vasta Forssk. Moraceae   +    + 
Flueggea virosa (Will.) Voight Euphorbiaceae   +    + 
Gardenia ternifolia Schumach. Thonn. Rubiaceae   +    + 
Gossipium hirsutum L. Malvaceae   +    + 
Lannea barteri (Olive) Engl. Anacardiaceae   +    + 
Lannea fruticosa (Hochst ex A. Rich) Engl Anacardiaceae   +    + 
Lannea schimperi (Hochest ex A.rich) Engl Anacardiaceae   +    + 
Mangifera indica L.(cultivated) Anacardiaceae   -    + 
Maytenus senegalensis (Lam) Exell. Celastrraceae   +    + 
Mimosups kummel (Bruce) A.DC. Sapotaceae   +    + 
Momordica sp. Cucurbitaceae   +    + 
Oxytenanthera abyssinica (A.Rich) Munro  Poaceae   +    + 
Phoenix reclinata Jacq. Arecaceae    +    + 
Piliostigma thonningii (Schumach.) Milen-Redh. Fabaceae   +    + 
Sterculia africana (Lour.) Fiori  Sterculiaceae   +    + 
Stereospermum kunthianum Chame Bignoniaceae   +    + 
Syzygium guineense (Wild), subsp. guineense Myrtaceae   +    + 
  Subsp. macrocarpum (Engl.) F. White,Forest Fl Myrtaceae   +    + 
Terminalia brownii Hochst. Combretaceae   +    + 
Terminalia laxiflora Engl. & Diels. Combretaceae   +    + 
Terminalia macropetra Hochst. Combretaceae   +    + 
Trichilia emetica (Forsk) Chiov. Meliaceae   +    + 
Urera trinervis (Hochst.) Friis & I mmelman Trinervis   +    + 
Ximenia americana L.    Olacaceae   +    + 
Ziziphus mucronata Willd. Rhamnaceae   +    + 

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


                            
 

 35 
 

 �+� = Presence, �-� = Absence 
 
In this study, 12 riverine woody tree and shrub species were identified in the riparian areas. 

The not settled area having 12 riverine species belonging to 11 families but in the resettled 

area only 9 riverien species belonging to 9 families were encountered (Appendix 2). The 

species composition of resettled area with its different land use types, in farmlands (16 

species), in homestead areas (12 species) and in forestlands (44 species) that serve as a 

grazing land were encountered (Appendix 3).    

4.1.1 Diversity of woody Species 
 
Acacia polyacantha, Balanites aegyptiaca, Ficus sycomorus, Flueggea virosa, Combretum 

molle, Combretu adenogonium, Gardenia ternifolia, Anogeissus leiocarpa, Combretum 

collinum, Stereospermum kunthianum, Piliostigma thonningii, Terminalia laxiflora, Croton 

macrostachyus, and Terminalia macropetra were the major tree and shrub species observed 

during the study period in both areas. The study area�s tree and shrub species entropy 

information was computed based on Shannon index of diversity (H') from the 72 sample 

plots in intact area and 72 sample plots in resettled area and their equivalent individual 

number of species per sample size (6.48 ha). As a result of diversity index value of intact 

area (H' = 4.898413) and evenness value (E = 0.863548) and diversity index value of 

resettled area (H' = 3.881303) and evenness value (E = 0.698756) of the resettled area. The 

index value also indicates that Acacia polyacantha  are the most common species relative 

to other  major woody  tree and shrub species of the intact area with (Pi = 0.093374), and 

with (Pi = 0.128093) for resettled area (Appendix 4). 

4.1.2 Woody species individuals� number 

In this study individual number of woody tree and shrub species were encountered in both 

sites and different land use types. Number were recorded with there level of growth; 

seedling, sapling and matured tree and compared by sampling size, hectare and plot size 

(Annex 1). In the study areas a total of 8,848 standing trees and shrubs DBH > 5 cm, 1,341 

stumps and 71 fallen trees of woody tree and shrub individuals were encountered. In the 

non resettlement area 6,331 woody tree and shrubs and 62 fallen tree individuals were 

encountered with 49 species (belonging to 25 families) and in the resettled areas 2,517 
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woody tree and shrubs, 1,341 stumps and 9 fallen tree individuals were encounter with 45 

species (belonging to 21 families). Those families having largest number in the non-settled 

areas were Combretaceae 1,868 (29.51%), Fabaceae 1,097 (17.33%) and Poaceae 753 

(11.89%) and the rest 21 families were having a number of 2,613 (41.27%) and in the 

resettled areas; Euphorbiaceae 844 (33.53%), Fabaceae 487 (19.35%) and Celastraceae 466 

(18.51%) were having large number and the rest 19 families were having a number of 720 

(28.61%) of the total population (Appendix 1). 

 

Table 4 Matured individual numbers of woody tree and shrub species in the study sites  

             and   number difference among them 

 

 

      SPECIES No Total number of indivi- 
dual  No per 6.48 ha 

 
 
S.No. 

Family Name 

Intact  
area  

Settlement  
area Intact Settlement 

Individual No 
difference 
between two 
areas ( I � R) 

1 Fabaceae           7                    6       1097           487              610 

2 Annonaceae           1                    1           16                3                13 

3 Euphorbiaceae           4                    4           357            844             -487 

4 Apocynaceae           2                    2         182                36              146 

5 Ulmaceae           1                    -           15                0                15 

6 Combretaceae           7                    6         1784            220            1564 

7 Myrtaceae           2                    2           89              17                72 

8 Bignoniaceae           1                    1         286              18              268 

9 Boraginaceae           1                    1           38                13                25 

10 Burseraceae           1                    1           84                9                75 

11 Moraceae           5                    5         206                 84              122 

12 Myricaceae           1                    1           56              37                19 

13 Anacardiaceae           3                    4         111              65                66 

14 Sapotaceae           1                     1           33                       7                26 

15 Meliaceae           1                    1            52                4                48 

16 Sterculiaceae           1                    1           46                9                37  

17 Olacaceae           1                     1           55                 6                49  

18 Rubiaceae           1                    1         107               79                28 

19 Malvaceae           1                    1         260              23                237 
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Cont � 

N.B:  I (Intact area), R (Settlement area) and (I � R) Number of individuals in settlement 

              area subtracted from number of individuals in non settlement area 

 

In the study areas, the major woody tree and shrub species were selected with there relative 

frequency value and density that indicates the importance and dominance of species for that 

community. Woody tree and shrubs, and number of individuals were; Acacia polyacantha 

(571 & 408), Combretum molle (267 & 127), Combretum adenogonium (359 & 14), 

Anogeissus leiocarpa (304 & 5), Combretum collinum (308 & 0), Stereospermum 

kunthianum (286 & 18), Croton macrostachyus (156 & 67), Ficus sycomorus (69 & 36), 

Gardenia ternifolia (107 & 79), Balanites aegyptiac (567 & 37),  Flueggea virosa (145 & 

515), Terminalia macropetra (194 & 26),  Piliostigma thonningii (266 & 16), and 

Terminalia laxiflora (243 & 33) in non-settled and settled areas respectively (see Fig 2, 

Appendix 1).    

 

 

 

 

 

 

      Species No Total No  of individual   
   per 6.48 ha 

 
 
S.No. 

Family Name 

Intact  
area  

Settlement  
area Intact Settlement 

Individual No
difference 
between two 
areas ( I � R) 

20 Poaceae           2                    2         753              34               719 

21 Celastraceae           1                    1          376             466                                       -90 

22 Rhamnaceae           1                    1           34                   6                 28 

23 Ebenaceae           1                     1             71               16                   55 

24 Cucurbitaceae           2                    2           53               11                 42 

25 Asclepiadaceae           1                    -            28                 0                    28   

          49                   45        6331             2517            3814 
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Figure 2 Major woody tree and shrub species matured individual number in the study area 

(6.48 ha) 

key

0

100

200

300

400

500

600

A. p
ol

ya
ca

nt
ha

C. m
ol

le

C. a
de

no
go

ni
um

C. c
oll

in
um

A. l
eio

ca
rp

S. k
un

thi
an

um

C. m
ac

ro
sta

ch
yu

s

F. s
yc

om
or

us

T. m
ac

ro
pe

tra

T. l
ax

ifl
or

a 

P. th
on

ni
ng

ii

G. t
er

nif
oli

a 

B. a
eg

yp
tic

a

F. v
iro

sa

Major woody species list

In
di

vi
du

al
 n

um
be

r

Intact Settlement

 

 

A total of (6331 & 2517) matured tree and shrub species (DBH ≥ 5 cm) and with their 

corresponding average number of individuals per hectare (977 & 388) were encountered in 

the intact and settlement sites respectively. Consequential vegetation analysis of the 

matured trees indicated that there were per hectare density variation among not settled and 

resettled areas (Appendix 5 & Annex 1). Matured woody species densities within not 

settled and resettled areas varied within stands as shown in (Appendix 5). In intact area, the 

Combretum - Terminalia woodland species density in the riparian and woodland areas were 

977 individuals/ ha, while it was 388 stems/ha within the farmland, homestead, riparian and 

woodland (grazing land) of settlement areas. In the intact and settlement riparian areas a 

total of 739, 117 individuals were encountering (Appendix 3). Individuals� number of 

matured woody tree and shrub species in different land use types with in resettled areas 

were also encountered 70 in farmlands, 30 in homestead areas, and 2,417 in forestland 

areas (Appendix 7). 
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There was a decrease in individual�s number per hectare (density) of major matured woody 

species in the settlement area as compared to the intact area. It was considered as a 

significant difference when different land use types were compared.  In resettled area, the 

mean density of mature woody species individuals was 60 stems/ha in the farmlands, 37 

stems/ha in homestead sites, and 537 stems/ha in forest land (grazing land).  

 

Figure 3 Density of major woody species in the study area 
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    4.1.3 Frequency of woody tree and shrub species  

  
The most frequent woody tree and shrub species in intact areas were Combretum molle, C. 

adenogonium, C.collinum, Acacia polyacantha, Anogeissus leiocarpa, Terminalia 

laxiflora, Terminalia macropetra, Piliostigma thonningii and Stereospermum kunthianum. 

Where as the most frequent woody species in resettled areas vegetation were Combretum 

molle, C. adenogonium, Acacia polyacantha, Anogeissus leiocarpa, Terminalia laxiflora, 
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Terminalia macropetra, Piliostigma thonningii, Stereospermum kunthianum, Flueggea 

virosa, and Ficus sycomorus (Appendix 2). This higher frequency and relative frequency 

value indicate the importance of species in the study area. 

 

Figure 4 Major woody tree and shrub species frequency value in intact and settlement areas 
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Frequency indicates an approximate homogeneity and heterogeneity of species. Kent and 

Coker (1992) pointed out that high value in higher frequency and low value in lower 

frequency classes indicate constant or similar species composition whereas high value in 

lower frequency classes and low values in higher frequency indicate high degree of floristic 

heterogeneity. For convenience, the intact and resettled areas woody trees and shrubs have 

been classified into four frequency classes (Figure 5). The frequency category in the two-

study areas result was in intact area large numbers of woody species have high occurrences 

in the quadrates whereas in settlement area the proportion of woody species in higher and 

lower frequency category is almost equal.  
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Figure 5 Species distribution in frequency categories of intact and settlement areas  
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N.B: 1 � Frequency class ≥ 46, 2 � Frequency class 31 � 45, 3 � Frequency class  

15 � 30 and 4 � Frequency class 1 � 15 

There was a decrease in frequency value of dominant woody species in the resettled area as 

compared to the intact area; it was considered high when different land use types of the 

resettled areas were compared. 

4.2 Woody Vegetation structure  

4.2.1 Regeneration Status 
 
As other variables analysis, regeneration status of the main tree species of the study area, 

were done by considering parameters of both the number of seedlings and saplings of the 

sample plots and their equivalent value in hectare base of the study area. 

 
Table 5 summarizes the result of seedlings analysis. It describes that a total of 1,523 

individuals of seedlings, with a corresponding mean density of 4,230 individuals per 

hectare, are encountered in 144 plots (0.36 ha) of the intact and settlement areas during the 

study period. While the two areas were observed separately, intact area has a total of 

1,059.72 individuals of seedlings, a corresponding mean density of 5,887.35 individuals 
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per hectare, are encountered in 72 plots (0.18 ha) and settlement area has a total of 463.28 

individuals of seedlings, a corresponding mean density of 2,573.78 individuals per hectare, 

are encountered in 72 plots (0.18 ha). The table also describes that there are variations 

among species in the two study sites, and there was also variation between land use types 

of resettled areas. Hence Combretum adenogonium species is the most encountered species 

(959.88 individuals/ha) while Syzygium guineense, subsp. macrocarpa is the least one 

(17.65 individuals/ha) in intact area, and Acacia polyacantha is the most encountered 

species (815.87 individuals/ha) while Albizia malacophylla species is the least one (6.8 

individuals/ha) in seedling stage. In case of land use types of the resettled area, number of 

individual seedlings are the most encountered under woodland (grazing lands) (3,470.54 

individuals /ha), where as under cultivated lands the number was reduced highly; about 

(353 individuals/ha) and in homestead area the number of seedlings was reduced to (645.65 

individuals/ha). 
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Table 5 Number of seedlings of major woody tree and shrub species per hectare in both  
             sites, and in different land use types of resettled area 
 

Intact area 
          Land use types in settlement area 

Species                      

 
 
 
Woodland 

Grazing 
land Farmland  Homestead 

Weighted 
mean   

Acacia  polyacantha                                  569 815 27 105.61 315.87 

Balanites aegyptiaca  213 129 17 67 71 

Flueggea  virosa 211 658 49 123 276.67 

Combretum  molle               217 24 - 7 10.33 

C. adenogonium 959.88 38 4 9 17 

C. collinum                       345 - - - - 

Anogeissus  leiocarpa 712 27 - - 27 

Stereospermum kunthianum 187 18 1 5 8 

Ficus  sycomorus  38 4 - 1 1.67 

Gardenia  ternifolia  31.47 26 39 13 26 

Piliostigma  thonningii 178 13 5 1 6.33 

Terminalia laxiflora 465 21 - - 21 

Croton  macrostachyus 91 87 37 69 64.33 

Terminalia  macropetra 386 47 - - 47 

              Others 1284 1563.54 174 245.04 660.86 

 SUM / Hectare 5887.35 3470.54 353 645.65 2573.38 
 

The number of individual saplings were counted and analyzed during the study period. 

Table 6 summarizes the result of sapling analysis and it describes that in intact area, a total 

of 645.68 individual saplings with their corresponding 3,587 individuals per hectare were 

encountered, while in resettled area a total of 284.72 individual saplings with their 

corresponding mean density 1,581.78 individuals per hectare were encountered during the 

study period. The table also describes that there are variations among major tree species 

sapling individuals number between the two study sites and there was also variation 
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between land use types of settlement areas. Hence, Combretum adenogonium scored 

relatively the highest saplings per hectare (486.67/ ha) while Clutia lanceolata scored the 

least individuals (9.67/ ha) in intact area. Moreover, under resettled area, Terminalia 

laxiflora scored relatively the highest saplings per hectare (128.79/ha) while for Mangifera 

indica is planted species no individual per hectare was recorded. With in resettled area, in 

forestland (grazing lands), relatively the highest individuals of saplings are recorded 

(1832.38/ha) and in homestead areas individuals of (55.67/ ha) were recorded, whereas no 

individual per hectare was recorded under cultivated lands. 

 

Table 6 Major woody tree and shrub species saplings number per hectare in the two study 

sites and in different land use types of resettled area 

 
Intact area           Land use types in resettled area Species 
Woodland  Grazing 

land 
Farmland  Homestead 

  
Weighted 
mean   

Acacia polyacantha                                        297 290 - 19.45 103.15 

Balanites aegyptiaca  84 197 - - 197 

Flueggea virosa 57 283 - - 283 

Combretum molle               129 19 - - 19 

C. adenogonium 486.67 24 - - 24 

C. collinum                       96 - - - - 

Anogeisssus leiocarpa 366 21 - - 21 

Stereospermum kunthianum 113 61 - - 61 

Ficus sycomorus  42 15 - - 15 

Gardenia ternifolia  27 19 - - 19 

Piliostigma thonningii 136 48 - - 48 

Terminalia laxiflora 117 378.37 - 8 128.79 

Croton macrostachyus 124 101 - 17 39.33 

Terminalia macropetra 69 35 - - 35 

         Others 1443.33 341.01 - 11.22 117.41 

SUM / Hectare 3587 1832.38  55.67 1581.78 
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Figure 6 Seedling, sapling and matured woody tree and shrub species mean density                           
per hectare 
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Figure 6 depicts the number of seedlings, saplings and matured woody tree and shrub 

species of the study area. As a result the number of individuals highly decreases from intact 

to resettled areas. These may reflect the extent of disturbance on the resettled area 

woodland. 

4.2.2 Height and diameter distribution 
4.2.2.1 Height distribution 
 
Height and diameter distributions are the part of main parameters to show the population 

structure for a given forest community to undertake consequential desired management 

intervention. Hence, the density and relative frequency of woody tree and shrub species in 

height classes of the not settled and settlement areas are summarized in Figures 7 and 8. 
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Figure 7 Intact and Settlement area woody tree and shrub species density per hectare in 

height classes 
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Therefore, Figure 7 depicts that in intact area the height class distribution reveals that the 

large proportion of individual woody species is in the lower height class and this proportion 

of individual�s decrease constantly as the height class increases. Moreover, the density of 

woody species in the height class shows an inverted J-shaped distribution. While in the 

resettled area the proportion of individuals distributed in the height classes were large in 

the height class (6-10.9 m) and decreases in large proportion as the height class value 

increases. But the numbers of individuals in each height class were very low as compared 

to the intact area. Therefore, individuals� proportion in height classes� distribution shows 

an irregular shaped distribution. 

 

As shown in Figure 8 in intact area the lower height class woody species have high relative 

frequency value and it reduces constantly as the height class values increase. Moreover, the 

height class distribution shows an inverted J-shaped distribution. From the height 

distribution of woody tree and shrubs, the arithmetic mean height was found to be around 

9.95 meter. This is within the height range between 8 and 20, which is similar to other 

study report by (Menaut et al., 1995; cited in Getachew Eshete. 1999). The height given 

according to the so called Yangambi classification for woodland is between 8 and 20 for 

the height distribution of trees (> 50 mm in diameter). The arithmetic mean of height 

lowered in the not settled area was due to the large number of young trees. 
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Figure 8 Height classes distribution (H ≥1.50m) of woody species in intact and settlement 
areas  
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Figure 8 depicts that the height class distribution in settlement area reveals that the height 

class (6-10.9 m) has the highest relative frequency value and the lower and next height 

class (11-15.9 m) have better distribution next to the second height class. From the height 

distribution of woody tree and shrubs in settlement area, the arithmetic mean height was 

found to be around 6.74 meters. This is within the height range between 5-12 m, which is 

similar to other study report by (FAO/UNEP, 1981; cited in Getachew Eshete, 1999). The 

arithmetic mean of height lowered in the study area was due to relatively the large number 

of young trees and very few trees remaining in the upper height classes. 

 

4.2.2.2 DBH Distribution 

The diameter distribution of the study area matured woody tree and shrub species also 

measured in density and relative frequency distribution parameters and showed in Figures 9 

and 10. Therefore, Figure 9 show that in intact area the lower DBH classes have the large 

proportion of individuals, the average diameters (DBH) are found to be 19.54 cm and about 

53.32 % of the mature trees have diameter less than 20 cm. The diameter class distribution 

also shows an inverted J-shaped distribution. This diameter distribution revealed that the 

large proportion of young woody species exist in the woodland of the study area. While 

Figure 9 depicts that in the settlement area the DBH classes (11-15, 16-20 and 21-25cm) 

have the large proportion of individuals and individual proportion highly decreases as DBH 
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value increases; the average diameter (DBH) is founded to be 22.17cm and about 46.53 % 

of the mature trees have diameter less than 20 cm.  

 

Figure 9 Intact and Settlement areas woody species density in DBH classes 
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 Figure 10 depicts that in intact area woody species in the lower DBH class have high 

relative frequency value and it reduces constantly as the DBH class values increase. 

Moreover, the diameter distribution in not settled area shows an inverted J-shaped 

distribution. While in the settlement area woody species diameter distribution as shown in 

Figure 10 was; in resettled areas DBH classes relative frequency values indicate that, 

woody tree and shrub species having the middle DBH value (21-25 cm) was highly 

distributed in the study area, whereas the lower DBH class and others behind DBH value 

(21 � 25 cm) have better and vary low distribution in the settlement areas respectively. The 

diameter class distribution also shows an irregular shaped distribution. This diameter 

distribution revealed that the low proportion of young woody species and extreme 

disturbances exist in most areas on the woodland of the resettled area. 
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Figure 10 Diameter distributions (DBH ≥ 5cm) of woody species in Intact and Settlement 

areas  
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5. Discussion 

5.1 Woody tree and shrub species composition 

   
The tree-shrub components of the vegetation are better indicators of the overall ecological 

conditions than the herbaceous community, which are indicators of the kind and magnitude 

of human interference in the region (Zerihun Woldu, 1999).  The result of the present study 

from woody vegetation assessment showed that the study area possesses high woody 

species diversity index and evenness values, since the Shannon wiener Diversity Index (H') 

and evenness (E) of the woody species were in the non settlement area (H' = 4.898413) and 

(E = 0.863548) and it is also (H' = 3.881303) and (E = 0.698756) in settlement area. 

Diversity index value of the study areas exceed the range of Shannon diversity index 

normally varies (1.5 and 3.5) as reported by Kent and Coker (1992).  

 

High diversity and equitability indexes are indicators of species richness and uniformly 

distribution of the species in the study areas (Zerihun Woldu, 1999). In general, the two 

sites had high diversity index that indicate the species richness of the areas, while 

comparing the two sites there is variation in species types number, but which had no 

considerable difference among them. Evenness value of the two sites had variations that 

were implied considerable variation among sites. This was supported by the frequency 

value of species and frequency category of the study sites. While comparing each land use 

types of settlement area with the non settlement area vegetation there was a considerable 

difference in species richness and evenness (farmlands and homestead areas). But grazing 

land has relatively a better diversity index value than other land use types. 

 

From the vegetation survey of the current study, 50 species and 2 subspecies were 

identified from the two study areas. There was no considerable difference in species 

number between the non settlement (49 species) and settlement (45 species) areas 

respectively. Based on this study, farmland and homestead areas have 16 and 12 species 
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(even it contains 1 cultivated species) of the 50 taxa, which shows that there are great 

species loss (68%, 76%) respectively in the area where human immediate pressure is high.  

 

The frequency value categories of the two sites indicate that non settlement areas have 

approximately similar homogeneity in species. But settlement areas have heterogeneity in 

species. Moreover, there are variations in frequency values and relative frequency values of 

the species in the two areas. In species comparism, those species having relatively high 

frequency and relative frequency values in the intact area show reduction in the settlement 

area, especially in farmland and homestead areas. This is mainly because of human 

preference of species, land use change and selective animal browsing nature. 

 

All biological systems are dynamic because of the birth, growth, death and replacement of 

organisms in the system, but there are also additional factors, of which human disturbances 

are paramount (White, 1978; Sverill et al., 1994; cited in Feyera Senbeta and Demel 

Teketay, 2003). The result of this study show that during the study period a total of 6,331 

mature tree and shrub species with their equivalent hectare value of 977 were encountered 

in the intact area with better under growth, which were mainly natural. However, the 

average numbers of mature tree and shrub encountered in this study differ from the result 

of settlement areas, which had a total of 2,517 individuals with their equivalent hectare 

value of 388 individuals. The number of mature tree and shrub individuals in the settlement 

area of Jawie is two-fifth (39.72%) of the intact areas. This could be expected due to many 

factors, such as selective cutting of mature trees and shrubs clear cutting of all vegetation 

for cultivation, infrastructure and house construction.  

 
The result shows that the numbers of species among the two-study sites, woody tree and 

shrub species have variations. Some species have relatively the highest individual�s number 

in settlement area, but in intact area the majority of the species have relatively better 

individual number. The figure depicted that limited species, Flueggea virosa, Clutia 

lanceolata and Maytenus senegalensis have high individual number in the settlement area. 

These may be due to low preference of these species for construction, fuel wood, and 
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timber production by the local community, and control of natural fire and frequent human 

caused fire (Figure 6).  

 

The result of this study showed that there are variation in individual number per hectare 

with in settlement area among different land use types, since relatively the highest 

individuals were recorded under grazing land (537 ha-1) and contributes 96% of the total 

individuals followed by under cultivated land (60 ha-1) and homestead areas  (37 ha-1). This 

variation in number differs where as non settlement area individuals� number compared 

with the different land use types; farmland has 6.15%, home stead area has 3.79% and 

grazing land has 54.95% of the intact area per hectare individual�s number. Therefore, 

there was a considerable difference in the number of individuals per hectare of grazing 

land, farmland and homestead areas.  

 

 The majority of the vegetation was wiped out from farmlands, riparian, and homestead 

areas with only some remnant scattered trees and shrubs sparsely distributed in the field. 

Whereas, woodlands that serve as a grazing land in settlement area had relatively a better 

number of individuals that are mainly natural with better frequency value.  

 

The variations in species type, individuals� number, density, and height and DBH 

distribution of woody species indicate that the degree of human activities impact on the 

woodland. Hence, the lower density of woody trees and shrubs in cultivated lands and 

around homesteads reveals that, intensive human interference in these sites were very high. 

In addition to this population increment and their relative high demand of land for 

agriculture and settlement, firewood, construction and timber production. While the arrival 

of large number of people to new area has a dramatic effect on the natural resources such as 

wood and other forest products. If measures are not taken to protect them and to find 

alternative materials it will deplete local resource. This also confirm that the trend of 

biodiversity erosion of the woodland at the study areas. 

 

 The non settlement vegetation and the existence of scattered trees and shrub species in 

settlement areas some how indicate the previous vegetation of the area. Moreover, the 
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difference in the number of species, the number of individuals in each species, the 

frequency and relative frequency value of each species in these two sites show the extent of 

human pressure that the area burdened. This is mainly for construction, fire wood and full 

clearing of woodlands and riparian areas for cultivation. In relation to this, several studies 

(Alemeneh Dejene, 1990; Wolde-Selassie Abbute, 2002; Dessalegn Rahmato 2003a; Gebre 

Yntiso, 2002) have highlighted the potential negative effect of resettlement on the local 

environment. The study by Zelalem Abera (2004) has quantified a total loss of vegetation 

in Metema Wereda. According to his result, from a total of 13,275.75 ha of land, 70% the 

area was covered by thick forest, Acacia and woodlands interspersed with grass in 1964. 

Nevertheless, in 1995, 71% of the area was found to be covered by settlements and crops 

mainly as the result of government sponsored resettlement scheme. Furthermore, from his 

study in Metekel area, Getachew Weldemeskel (1989) reported that, in 1955 the forest 

covered 17 million ha or 15% of the land area, and has declined to 2.5 - 4% of the area in 

1986, mainly as the result of resettlement scheme under taken in the area. This was due to 

clearing of more than 33,000 hectares of land for state farm, village establishment and 

homestead gardening. In addition, the construction of villages was undertaken using 

materials in the region such as bamboo culms, which require some 8 to 10 years to grow, 

while Acacia and gum trees normally take longer. On the average, a minimum of 500 

bamboo culms and 13 pillars, which are either from gum or acacia trees, are required to 

build a dwelling. Consequently, the amount of trees needed to erect 30,000 dwellings was 

15 million bamboo culms, 390,000 Acacia and gum trees, without references to the other 

vegetation cleared in the process. It is also important to bear in mind that both the settlers' 

and the indigenous people's main source of fuel is the trees in the area. 

5.2 Structure of the woodland Vegetation  

5.2.1. Regeneration Status 

 
The density and distribution of seedlings and saplings are widely used parameters to 

evaluate the current status and the future state of a given forest (Demel Teketay, 1996, 

Mekuria Argaw et a.l, 1999, and Lamprchet H. 1993; cited in Asmamaw Alemu, 2003). 

Therefore, the study showed that large number of seedlings was encountered during the 
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study period. The result shows that there are variations among the study areas and within 

different land use types of the settlement area. There are also variations among major 

woody tree and shrub species density (number of individuals/ha). Therefore, the highest 

number of seedlings as recorded in non settlement area, while the settlement areas seedling 

number was approximately three times lower than that of the intact area (Annex 1 & 2). 

Moreover, the result of the present study shows that there is seedlings density variation 

among different land use types of the settlement area. The highest individuals are recorded 

under grazing land (3,470. 54 ha-1), while homestead and farmland score 645.65 ha-1 and 

353 ha-1 respectively. However, the average numbers of seedlings reported are significantly 

lower than in the non settlement area. These could be the relative favorable conditions for 

germination and initial growth of seedlings, since the inventory was performed before the 

natural fire season (March 2008). The variation among major woody tree and shrub species 

seedling and density between intact and settlement areas, and within different land use 

types of the settlement area were provided in Table 5 & 6.  

 

Regarding the frequency and number of individual seedlings the significant variation 

among land use types may be due to intense human interference, which means that 

seedlings under cultivated lands are being considered as weeds by the local community and 

hence they had been cleared during tillage before and sowing food crops. The existing 

seedlings were largely counted in follow lands and in new expanded farmlands. Moreover, 

the existence of a relatively low individual number of seedlings under grazing lands and 

homestead areas also shows their vulnerability for human and cattle disturbance in one way 

or another. In the contrary, human interference in wild fire control in pasture land make 

Euphorbiaceae family the dominant woody species in that area.  

 
The result of this study also revealed that a total of 3,587 ha-1 saplings were encountered in 

the intact area. While in settlement areas a total of 1,581.78 ha-1 individuals of saplings 

were encountered during the study period with a considerable difference as compared to the 

intact area number of saplings. However, the result revealed that there are variations among 

the two sites woody tree and shrub species saplings frequency and number, and in different 

land use types within the settlement areas. The numbers of saplings of the major woody 
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species are given in Table 7. In intact area Combretum adenogonium scored relatively the 

highest individuals (486.67 ha-1) followed by Anogeissus leiocarpa (366 ha-1), and Clutia 

lanceolata is scored the least individuals number (9.67 ha-1). From the result of this study, 

in intact area the Combretaceae and Fabaceae families have a considerable saplings 

number, contributing 37.85% and 33.07% respectively, with relatively high frequency 

value. While in settlement areas Terminalia laxiflora scored relatively high number of 

individuals per hectare (128.79 ha-1), followed by Acacia polyacantha (103.15 ha-1), and 

Mangifera indica scored none. Therefore, the result of this study shows that the average 

number of saplings (3,587 ha-1) and (1,581.87 ha-1) in the intact and settlement areas 

respectively depicts the trends in which human and animals impacts on the under growth of 

vegetation in woodlands. Thus, the average number of saplings in intact area is two times 

(66%) greater than the average number of saplings in the settlement area, which is a 

considerable difference. 

 

The relative comparison of seedlings and saplings of the study area shows that the number 

of seedlings is about two times higher than that of saplings. Moreover, these comparism 

result shows that each species seedling stage number decreased as they were transferred to 

the sapling stage. These was due to factors such as, the frequent occurrence of wiled fire on 

the woodland of non settlement and the settlement areas, high disturbance by human 

activities, cattle browsing as well as degree of seedlings tolerance to transfer to the sapling 

stage. Existing anthropogenic activities in the settlement area aggravated hostile 

environment especially moisture deficit during the long dry season results these low 

seedling individuals. 

  

In general the number (mean density) of seedling, sapling and matured woody species in 

non settlement and settlement areas have a reduction from seedling to sapling then to 

mature trees, which shows a pattern skewed to a reversed J-shape distribution in the 

woodland (Figure 6). Non settlement area has a population structure that shows the case in 

which diameter/height size class number of individual per hectare (mean density) of the 

species displays a greater number of smaller trees than big trees and almost constant 

reduction in number from one size class to the next considered a good regeneration and 
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replacement status. A similar result was reported by Kindeya G/Hiwot, (2003), a reversed 

J-shape distribution in a forest, while is considered to have a favorable status of 

regeneration and recruitment and hence, stable and healthy population. However, a 

settlement area shows irregular shape and the number of individuals at each stage is also 

low as compared to the non settlement area. The settlement area with its different land use 

types considered, there is discontinuities/or irregular recruitment. The result reflects there 

are a species whose regeneration is severely limited for some reasons and by this 

replacement is too difficult.  

5.2.2. Height and diameter distribution 
 
The relative frequency and density distribution of diameter and height of trees have been 

used to represent the population structure of forest. In intact area the distribution indicates a 

reversed J- shape distribution with most of the trees being less than 20 cm in diameter and 

9.95 m in height. The large proportion of small trees is an indication of woodlands 

comprising young trees.  

 
The result of height class distribution of this study (Figures 8 and 9) in the intact area 

revealed that the height distribution of woody tree and shrubs, the arithmetic mean height 

of mature woody species is 9.95 meters and about 58.63% have height of between 6.0 m 

and 20 m, while 9.64% have height of greater than 20.0 m, those are Acacia polyacantha, 

Terminalia laxiflora, and others. This is within the height range between 8 and 20 m, which 

is similar to other study reports by (Menaut et al., 1995; cited in Getachew Eshete, 1999). 

The arithmetic mean of height lowered in the intact area was due to the large number of 

young trees. Whereas, the result of this study in settlement area shows that, the height and 

diameter distribution indicates irregular - shape distribution with most of the individuals 

(64.55%) categorized in height range of 6.0 m to 20 m, but about 41.78 % of the 

populations have a height range of 6 � 10 m, while 2.89% have height of greater than 20.0 

m. The arithmetic mean height of woody species is 6.74 m, which is less than the 

arithmetic mean height of intact area. This may be due to frequent felling of taller woody 

species for construction purpose, cultivated land clearing, continuous cutting of branches 

and apical shoots of trees in farmland and others. However, in both results the proportion of 
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individuals in each height class shows that the existence of high extent of disturbances in 

settlement areas. Intact area has very high low height class woody trees and shrubs, these 

can indicate that the woodland is disturbed with natural fire. The very high abundance of 

small trees, young trees and shrubs can indicate that the forest is disturbed or is a secondary 

forest (Abaynheh Derero, et al., 2003). 

 

The height distribution in non settlement area shows that a reversed J- shape and almost 

constant reduction in number from one size class to the next, which implies that, the 

woodland is in a healthy condition, a favorable status of regeneration and recruitment. 

Moreover, the height distribution in settlement area shows discontinuous or irregular shape. 

While the low height class has relatively better distribution but the height class (6-10.9 m) 

has the largest distribution and larger height classes have low distribution in the study area. 

In this type, the frequency exhibited, in height size class causes discontinuities in the 

structure of the population as the established seedlings and saplings grow into larger size 

classes. From this result, the woodland is considered to be under extreme disturbance.  

 

The diameter class and its density and frequency distribution of the study areas  reveals 

that, in intact area the low diameter class has large proportion of individuals per hectare 

and highly distributed. The arithmetic mean of diameter class and frequency distribution of 

the study area is 19.54 cm. Further, the distribution reveals that a reversed J-shape with 

almost a constant reduction in number from one diameter class to the next, while in 

settlement area low diameter class have relatively low proportion of individuals per hectare 

and low distribution in the area. The arithmetic mean of diameter class and frequency 

distribution of the study area is 22.17 cm. Further, the distribution reveals that a irregular 

shape with random reduction and increase in number from one diameter class to the next. 

As explained in the height class density and frequency distribution, non settlement area 

woodland has stable and healthy population, while the settlement area woodland has 

disturbance. However, in the different land use types the height and diameter class density 

and frequency distribution show that almost 87.67% of the population is categorized in 

larger height and diameter class with low distribution which depicts extent of disturbance.  
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These changes are mainly attributed to the resettlement schemes undertaken in the area. 

Particularly the farmland preparation only for government sponsored resettlers, and 

ignorance of spontaneous resettlers, aggravates encroachments in unstudied and more 

ecologically as well as economically important areas.  Thus, this result indicates that one of 

the most evident impacts of the resettlement schemes on the vegetation resource of the 

country. 

 

 Figure 12(a) Woodland distracted by infrastructure construction for new settlement 

 

 

Figure 12(b) Woodland changed to agricultural land 
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Woodlands have a number of economic and ecological uses and values that make them 

important to be preserved. This ecosystem provides a particular habitat for a variety of flora 

and fauna becoming an important place for biodiversity conservation. In addition, it also 

serves as a source of raw materials like fuel wood and construction materials for local 

inhabitants. Particularly Combretum-Terminalia woodlands provide a number of functions 

for people inhabiting in the area. Tesfaye Awas (1997 & 2007) studied and compiled 

information on indigenous plant uses of Combretum-Terminalia woodlands of Gambella 

and Benishangul- Gumuz areas of Ethiopia. The results have indicated the major 

dependence of local inhabitants on this ecosystem as a source of non-cultivated food plants, 

medicinal plants and plants with other utilities. Similarly, in Jawie resettlement area, 

previously the Agew and Gumuz people which were mainly dependant on hunting, 

gathering, beekeeping and shifting cultivation used to rely on the vegetation of the area as a 

main source of their livelihood. However, as mentioned earlier the majority of the 

woodland which was the basis for those people was lost due to over population of the area 

in the past 7 years mainly as a result of resettlement programs undertaken in the area. In 

addition to the loss of vegetation, the wild life species, which were in habiting the area, 

have also migrated and disappeared as the result of destruction of their natural habitat. 

 

The arrival of large number of people to new area is likely to have a dramatic effect on the 

natural resources such as wood and other forest products, grazing land and water. Demand 

of wood for construction of houses, fences, ploughshares, and other items as well as for 

fuel will deplete local resource quickly if measures are not taken to protect them and to find 

alternative materials or sources (Steve, 1995). Hence, resettlement plans must take 

environmental consideration in to account in order to prevent or mitigate any impact that 

results from the activities of the scheme like densification of the host area, pressure on 

natural resources (FAO, 1988; EPA, 2004). Particular attention needs to be paid to trees, 

water, and wildlife resources at the resettlement site, and to the rules under which these 

resources may be exploited by the relocated population (IDB, 1999). Thus, environmental 

impact assessment needs to be carried out from the beginning on the planned activities 

aimed at implementing the resettlement in order to predict the positive or negative impacts 
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on the environment. Moreover, environmental management plan should be included in the 

over all resettlement plans and its implementation must be monitored and evaluated. 

 

In addition, the sources of evidence from planned resettlement programs indicates that 

proper planning, especially participatory planning can mitigate the environmental impacts 

of resettlement and enhance living conditions for the project residents (IDB,1999). 

However, these issues were not practiced thoroughly by the schemes undertaken during 

EPRDF period. Perhaps one major problem of the schemes was the absence of scientific 

study and proper planning. As acknowledged by different scholars (Stephen, 2004; Wolde 

Selassie Abbute, 2002; Dessalegn Rahmato, 2003a) the schemes lack social, logistical and 

ecological planning and actions were taken in coercive and hurried manner. As result what 

happened in Jawie resettlement area was not different from other areas of the country, 

which received resettlement schemes. Particularly in the spontaneous resettlement of the 

scheme, which started in 2002, indiscriminate clearance of vegetation was the fate of the 

area, which led to loss of vegetation and removal of crucial part of the topsoil 
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6 Conclusions and Recommendation 

6.1 Conclusion 
 
The current study depicted that the area has been under vegetation composition and 

structure change mainly as a consequence of government sponsored resettlement schemes 

undertaken in the area. The results from this study show general picture of the woodland in 

the area. In addition to settlement program uncontrolled encroachments, farmland 

expansions, and dependence on the natural vegetation that have been going on in recent 

years have damaged the vegetation composition and structure. The relatively low frequency 

of trees and shrubs, with very few trees and shrubs remaining in the upper diameter classes, 

the concentration of seedlings in limited parts of the settlement area, and the low species 

types in different land use types  are some of the indicators of degradation. 

    

Even if the resettlement program has been only seven year, most of the vegetation from the 

agricultural land and homestead of the settlement area is lost with only few species 

remaining those are individuals having larger diameter class which are remaining in the 

field. Currently, the remnant patches of vegetation (grazing land) are also under threat of 

disappearance that calls for immediate measure to be taken. In addition to this, the intact 

areas need great protection and ecological studies to conserve ecologically important areas 

and economically important organisms of the area. 

 

At the core of any resettlement program there is a need to undertake a more rigorous 

account of environmental, social and economic factors and current government 

resettlement plan proposed to avoid problems 4 Pillars and 13 Key principles and 

approaches. But, the current study depicted that the scheme was undertaken with poor 

planning, without due consideration of environmental issues like identification of 

ecologically important sites, carrying capacity of the area for both government supported 

and spontaneous resettlers, long-term sustainable land use options, appropriate energy 

planning and appropriate environmental management and monitoring activities. In addition 
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to poor planning, unrestrained influx of self initiated resettlements and poor land 

administration and monitoring systems have aggravated the problem. Hence, the demand 

for further agricultural land expansion and the increasing dependence on the natural 

vegetation for fuel and construction activities have contributed for more destruction of the 

vegetation in the area.  

 

Despite the continuous deforestation and environmental degradation in the area, current 

actions from concerned bodies are minimal. No concerted efforts were made to halt further 

deforestation and illegal immigrations. Besides, there is no afforestation or planting activity 

in the area. On the other hand, individual level tree planting in agricultural field and 

homestead areas is also negligible. Different factors could be responsible for this but; lack 

of awareness, fully dependence on the natural forest and lack of government�s initiatives to 

practice community-based afforestation are some of the reasons observed. An interesting 

thing identified here is that household�s should settle in forest-based income generating 

activities besides cereal-based agriculture. This is a good initiative for future management 

intervention that could be undertaken in the area. 

 

From the present finding it is clear that the study area is under serious threat of 

environmental degradation, which calls for immediate intervention from all concerned 

bodies. But if degradation continues at the current rate, there is no reason that the area will 

end up with similar situation to the forest barren northern highlands of Ethiopia. Moreover, 

the problem will be transferred to the neighboring areas, which will have an implication on 

the sustainability of the regional biodiversity. 
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6.2 Recommendation 
 

Based on the present study findings the following recommendations are forwarded to 

improve the situations in the area. 

 Agroforestry practices need to be promoted to reduce the burden on the natural 

environment and improve the livelihood of the people. 

 Afforestation activity should be promoted in deforested and degraded areas by 

involving the local people. 

 Planting at household level should be encouraged through providing with 

ecologically friendly multipurpose tree species 

 Protection of the remaining vegetation should be fostered in collaboration with the 

local people. 

 Education of the local people on participatory natural resource management, off 

farm income generating practices, and afforestation methods. 

 Resettlement programs should practice based on the guidelines proposed by FAO 

and the government.  

 Appropriate land use plan that considers the needs of the local people and the 

sustainability of the environment should be prepared and implemented. 

  Land administration, regulation and monitoring system should be designed to 

protect illegal agricultural land expansion and encroachments.  

 Moreover, there is a need to stop further illegal immigration and farmland 

expansion in the area. 
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Appendixes 
 
Appendix 1 Woody tree and shrub species matured individual�s number in the two study sites 

 
 

               Species name   Family name Intact area  
No  / 6.48 
ha 

Settlement 
area  No   
/ 6.48 ha 

Acacia abyssinica Hochst.ex.Benth Fabaceae 59 28 
Acacia nilotica (L.) Willd.Ex Del. Fabaceae 10 0 
Acacia saligna (L.) Willd. Fabaceae 90 17 
Acacia seyal Del. Fabaceae 28 13 
Acacia polyacantha (Willd.) Fabaceae 571 408 
Albizia malacophylla (A.Rich) Walp. Fabaceae 118 5 
Annona senegalensis Pers. Annonaceae 16 3 
Anogeissus leiocarpa (A.Dc) Guill.&Perr Combretaceae 304 5 
Balanites aegyptiaca (L.) Del. Balanitaceae 56 37 
Boswellia papyrifera (Del.) Hochst. Burseraceae 84 9 
Bridelia scleroneura Mull. Arg. Euphorbiaceae 10 7 
Carissa spinarum L. Apocynaceae 174 28 
Celtis africana Burm.f. Ulmaceae 15 0 
Clutia lanceolata Forssk. Euphorbiaceae 46 255 
Combretum adenogonium Steud.ex.Arich Combretaceae 359 14 
Combretum collinum Fresen. Combretaceae 308 0 
Combretum hartmannianum Schweinf. Combretaceae 8 8 
Combretum molle R.Br ExG. Don. Combretaceae 267 127 
Cordia africana Lam.  Boraginaceae 38 13 
Croton macrostachyus Del. Euphorbiaceae 156 67 
Diospyros abyssinica (Hiern.) F.White Ebenaceae 71 16 
Dregea abyssinica (Hochst.) K.Schum Asclepiadaceae 29 0 
Entada africana Guill and Perr  Fabaceae 55 0 
Ficus platyphylla Del. Moraceae 31 16 
Ficus sycomorus L. Moraceae 69 36 
Ficus vallis choudae Del. Moraceae 31 8 
Ficus vasta Forssk. Moraceae 30 10 
Flueggea virosa (Will.) Voight Euphorbiaceae 145 515 
Gardenia ternifolia Schumach. Thonn. Rubiaceae 79 107 
Gossipium hirsutum L. Malvaceae 260 23 
Lannea barteri (Olive) Engl. Anacardiaceae 18 25 
Lannea fruticosa (Hochst ex A. Rich) Engl Anacardiaceae 27 10 
Lannea schimperi (Hochest ex A.rich) Engl Anacardiaceae 66 27 
Mangifera indica L.(cultivated) Anacardiaceae 0 3 
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               Species name   Family name Non 
settlement 
area No / 
6.48 ha 

Settlement 
area No / 
6.48 ha 

Maytenus senegalensis (Lam) Exell. Celastrraceae 376 466 
Mimosups kummel (Bruce) A.DC. Sapotaceae 33 7 
Momordica sp. Cucurbitaceae 38 5 
Piliostigma thonningii (Schumach.) Milen-Redh. Fabaceae 266 16 
Sterculia africana (Lour.) Fiori  Sterculiaceae 46 9 
Stereospermum kunthianum Chame Bignoniaceae 286 18 
Syzygium guineense (Wild), subsp. guineense Myrtaceae 64 4 
  Subsp. macrocarpum (Engl.) F. White,Forest Fl Myrtaceae 25 13 
Terminalia brownii Hochst. Combretaceae 109 25 
Terminalia laxiflora Engl. & Diels. Combretaceae 243 33 
Terminalia macropetra Hochst. Combretaceae 194 26 
Trichilia emetica (Forsk) Chiov. Meliaceae 52 4 
Urera trinervis (Hochst.) Friis & I mmelman Trinervis 45 14 
Ximenia americana L.    Olacaceae 55 6 
Ziziphus mucronata Willd. Rhamnaceae 34 6 
 TOTAL SUM 2517 6331 
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Appendix 2 Woody tree and shrub species Frequency and Relative frequency value in the 
two study sites 

 

 

Non settlement area Settlement area 
 

               Species name   

 F %  R.F %  F % R.F % 
Acacia abyssinica Hochst.ex.Benth 40.28 1.73 36.11 2.19 
Acacia nilotica (L.) Willd.Ex Del. 5.56 0.24 0.00 0.00 
Acacia saligna (L.) Willd. 43.06 1.85 47.22 2.87 
Acacia syeal Del. 36.11 1.55 9.72 0.59 
Acacia polyacantha (Willd.) 80.56 3.46 65.28 3.96 
Albizia malacophylla (A.Rich) Walp. 62.50 2.69 4.17 0.25 
Annona senegalensis Pers. 45.83 1.97 2.78 0.17 
Anogeissus leiocarpa (A.Dc) Guill.&Perr 90.28 3.88 37.50 2.28 
Balanites aegyptiaca (L.) Del. 75.00 3.22 79.17 4.81 
Boswellia papyrifera (Del.) Hochst. 50.00 2.15 5.56 0.34 
Bridelia scleroneura Mull. Arg. 30.56 1.31 25.00 1.52 
Carissa spinarum L. 29.17 1.25 40.28 2.45 
Celtis africana Burm.f. 44.44 1.91 0.00 0.00 
Clutia lanceolata Forssk. 59.72 2.57 40.28 2.45 
Combretum adenogonium Steud.ex.Arich 87.50 3.76 68.06   4.13 
Combretum collinum Fresen. 84.72 3.64 0.00 0.00 
Combretum hartmannianum Schweinf. 34.72 1.49 31.94 1.94 
Combretum molle R.Br ExG. Don. 90.28 3.88 48.61 2.95 
Cordia africana Lam.  23.61 1.01 16.67 1.01 
Croton macrostachyus Del. 72.22 3.10 65.28 3.96 
Diospyros abyssinica (Hiern.) F.White 50.00 2.15 50.00 3.04 
Dregea abyssinica (Hochst.) K.Schum 6.94 0.30 0.00 0.00 
Entada africana Guill and Perr  8.33 0.36 0.00 0.00 
Ficus platyphylla Del. 31.94 1.37 34.72 2.11 
Ficus sycomorus L. 44.44 1.91 66.67 4.05 
Ficus vallis choudae Del. 34.72 1.49 2.78 0.17 
Ficus vasta Forssk. 8.33 0.36 18.06 1.10 
Flueggea virosa (Will.) Voight 80.56 3.46 94.44 5.73 
Gardenia ternifolia Schumach. Thonn. 72.22 3.10 81.94 4.97 
Gossipium hirsutum L. 9.72 0.42 33.33 2.02 
Lannea barteri (Olive) Engl. 45.83 1.97 22.22 1.35 
Lannea fruticosa (Hochst ex A. Rich) Engl 51.39 2.21 26.39 1.60 
Lannea schimperi (Hochest ex A.rich) Engl 40.28 1.73 12.50 0.76 
Mangifera indica L.(cultivated) 0.00 0.00 1.39 0.08 
Maytenus senegalensis (Lam) Exell. 40.28 1.73 77.78 4.72 
Mimosups kummel (Bruce) A.DC. 5.56 0.24 4.17 0.25 
Momordica sp. 34.72 1.49 0.00 0.00 
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Non settlement area Settlement area 
 

               Species name   

 F %  R.F %  F % R.F % 
Oxytenanthera abyssinica (A.Rich) Munro  38.89 1.67 26.39 1.60 
Phoenix reclinata Jacq. 34.72 1.73 1.39 0.08 
Piliostigma thonningii (Schumach.) Milen-Redh. 81.94 3.52 77.78 4.72 
Sterculia africana (Lour.) Fiori  41.67 1.79 37.50 2.28 
Stereospermum kunthianum Chame 80.56 3.46 34.72 2.11 
Syzygium guineense (Wild), subsp. guineense 9.72 0.42 5.56 0.34 
Subsp. macrocarpum (Engl.) F. White,Forest Fl 38.89 1.67 16.67 1.01 
Terminalia brownii Hochst. 52.78 2.27 48.61 2.95 
Terminalia laxiflora Engl. & Diels. 88.89 3.82 79.17 4.81 
Terminalia macropetra Hochst. 83.33 3.58 58.33 3.54 
Trichilia emetica (Forsk) Chiov. 9.72 0.42 43.06 2.61 
Urera trinervis (Hochst.) Friis & I mmelman 34.72 1.49 31.94 1.94 
Ximenia americana L.    50.00 2.15 36.11 2.19 
Ziziphus mucronata Willd. 40.28 1.73 23.61 1.43 
                                          SUM 2326.39 100.00 1647.22 100.00 
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Appendix 3 Reverien woody tree and shrub species; Types, number, Frequency, and   

Relative Frequency in the study area 

 

       Non settlement area          Settlement area   Species name         

+/- No per  

0.63 ha 

 F % R.F % +/- No per 

0.63 ha 

 F % R.F % 

Syzygium guineense  
subsp.  guineense 

   +       64 
57.14 6.78 

   +          4 
57.14 17.39 

 
Croton macrostachyus  

   +       72 
100.00 11.86 

   +        17 
42.86 13.04 

Ficus vallis choudae     +       31 
71.43 8.47 

   +          8 
28.57 8.70 

Mimosups kumal bruce     +       33 
57.14 6.78 

   +          7 
28.57 8.70 

Trichilia emetica.    +       52 
100.00 11.86 

   +          4 
14.29 4.35 

Gardenia ternifolia      +       32 
42.86 5.08 

   +        28 
71.43 21.74 

Gossipium hirsutum     +     218 
100.00 11.86 

   +        23 
42.86 13.04 

Phonenix reclinata    +       41 
71.43 8.47 

   +        13 
14.29 4.35 

Enthada africana     +       55 
85.71 10.17 

   -          0 
0.00    0.00 

Acacia nilotica     +       10 
42.86 5.08 

   -          0 
0.00 0.00 

 
Carissa spinarum   

   

   + 

    102           
               
42.86     5.08 

   +         13                
             
   28.57     8.70 

Dregea abyssinica            

+            

     29 

71.43 8.47 

   -          0 

    0.00 0.00 
                                                            
SUM 

                                                                                739  
842.86 100.00              

       117       
328.57 100.00 

                                                                               
                 N.B    �+� = Presence, �-�=Absence 
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Appendix 4 Shannon and Wiener (1949) index of species diversity; H′ value of woody 
species in the study area   

 

 

               Species name   Non settlement area 
                
             H′ 

Settlement area 
 
           H′ 

Acacia abyssinica Hochst.ex.Benth 0.018692 0.021734 
Acacia nilotica (L.) Willd.Ex Del. 0.004367 0 
Acacia saligna (L.) Willd. 0.045189 0.014659 
Acacia seyal Del. 0.010280 0.011812 
Acacia polyacantha (Willd.) 0.093374 0.128093 
Albizia malacophylla (A.Rich) Walp. 0.031860 0.005367 
Annona senegalensis Pers. 0.006479 0.003485 
Anogeissus leiocarpa (A.Dc) Guill.&Perr 0.062653 0.005367 
Balanites aegyptiaca (L.) Del. 0.017939 0.02694 
Boswellia papyrifera (Del.) Hochst. 0.024608 0.008748 
Bridelia scleroneura Mull. Arg. 0.004367 0.007108 
Carissa spinarum L. 0.003614 0.007939 
Celtis africana Burm.f. 0.006139 0 
Clutia lanceolata Forssk. 0.015347 0.100738 
Combretum adenogonium Steud.ex.Arich 0.069957 0.012541 
Combretum collinum Fresen. 0.063206 0 
Combretum hartmannianum Schweinf. 0.013997 0.011812 
Combretum molle R.Br ExG. Don. 0.057368 0.065447 
Cordia africana Lam.  0.013168 0.011812 
Croton macrostachyus Del. 0.039180 0.04192 
Diospyros abyssinica (Hiern.) F.White 0.021606 0.013964 
Dregea abyssinica (Hochst.) K.Schum 0.010579 0 
Entada africana Guill and Perr  0.017685 0 
Ficus platyphylla Del. 0.011168 0.013964 
Ficus sycomorus L. 0.021131 0.026383 
Ficus vallis choudae Del. 0.011168 0.007939 
Ficus vasta Forssk. 0.010875 0.009539 
Flueggea virosa (Will.) Voight 0.037133 0.140991 
Gardenia ternifolia Schumach. Thonn. 0.029598 0.047182 
Gossipium hirsutum L. 0.056330 0.018634 
Lannea barteri (Olive) Engl. 0.007146 0.019894 
Lannea fruticosa (Hochst ex A. Rich) Engl 0.009979 0.009539 
Lannea schimperi (Hochest ex A.rich) Engl 0.020410 0.021127 
Mangifera indica L.(cultivated) 0 0.003485 
Maytenus senegalensis (Lam) Exell. 0.072095 0.135615 
Mimosups kummel (Bruce) A.DC. 0.011750 0.007108 
Momordica sp. 0.013168 0.005367 
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               Species name   Non settlement area 
                
             H′ 

Settlement area 
 
           H′ 

Oxytenanthera abyssinica (A.Rich) Munro  0.109067 0.025252 

Phoenix reclinata Jacq. 0.013997 0.011812 

Piliostigma thonningii (Schumach.) Milen-Redh 0.057220 0.013964 

Sterculia africana (Lour.) Fiori  0.015080 0.012541 

Stereospermum kunthianum Chame 0.060122 0.015344 

Syzygium guineense (Wild), subsp. guineense 0.019924 0.004448 

Subsp. macrocarpum (Engl.) F. White, Forest Fl 0.009370 0.011812 

Terminalia brownii Hochst. 0.030014 0.019894 

Terminalia laxiflora Engl. & Diels. 0.053757 0.024679 

Terminalia macropetra Hochst. 0.045867 0.020514 

Trichilia emetica (Forsk) Chiov. 0.016918 0.004448 

Urera trinervis (Hochst.) Friis & I mmelman 0.015080 0.012541 

Ximenia americana L.    0.017685 0.006252 

Ziziphus mucronata Willd. 0.012037 0.006252 

                                                  SUM 1.474569 1.168389 

 
4.898413 

 
3.881303 

                                                                       H′ 
 
                                                                       E                        

                    0.863548 
 

0.698756 
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Appendix 5 Woody tree and shrub species Density and Relative density in the study 
 

 
 

Non settlement 
area 

Settlement area 
 

               Species name   

D %  R.D %  D % R.D % 
Acacia abyssinica Hochst.ex.Benth 9 0.93 4 1.11 
Acacia nilotica (L.) Willd.Ex Del. 2 0.16 0 0.00 
Acacia saligna (L.) Willd. 14 1.42 3 0.68 
Acacia syeal Del. 4 0.44 2 0.52 
Acacia polyacantha (Willd.) 88 9.02 63 16.21 
Albizia malacophylla (A.Rich) Walp. 18 1.86 1 0.20 
Annona senegalensis Pers. 2 0.25 0 0.12 
Anogeissus leiocarpa (A.Dc) Guill.&Perr 47 4.80 1 0.20 
Balanites aegyptiaca (L.) Del. 9 0.88 6 1.47 
Boswellia papyrifera (Del.) Hochst. 13 1.33 1 0.36 
Bridelia scleroneura Mull. Arg. 2 0.16 1 0.28 
Carissa spinarum L. 1 0.13 1 0.32 
Celtis africana Burm.f. 2 0.24 0 0.00 
Clutia lanceolata Forssk. 7 0.73 39 10.13 
Combretum adenogonium Steud.ex.Arich 55 5.67 2 0.56 
Combretum collinum Fresen. 48 4.86 0 0.00 
Combretum hartmannianum Schweinf. 1 0.13 1 0.32 
Combretum molle R.Br ExG. Don. 41 4.22 20 5.50 
Cordia africana Lam.  6 0.60 2 0.52 
Croton macrostachyus Del. 24 2.46 10 2.66 
Diospyros abyssinica (Hiern.) F.White 11 1.12 2 0.64 
Dregea abyssinica (Hochst.) K.Schum 4 0.46 0 0.00 
Entada africana Guill and Perr  8 0.87 0 0.00 
Ficus platyphylla Del. 5 0.49 2 0.64 
Ficus sycomorus L. 11 1.09 6 1.43 
Ficus vallis choudae Del. 5 0.49 2 0.64 
Ficus vasta Forssk. 5 0.47 2 0.40 
Flueggea virosa (Will.) Voight 22 2.29 79 20.46 
Gardenia ternifolia Schumach. Thonn. 17 1.69 12 3.14 
Gossipium hirsutum L. 40 4.11 4 0.91 
Lannea barteri (Olive) Engl. 3 0.28 4 0.99 
Lannea fruticosa (Hochst ex A. Rich) Engl 4 0.43 2 0.40 
Lannea schimperi (Hochest ex A.rich) Engl 10 1.04 4 1.07 
Mangifera indica L.(cultivated) 0 0.00 0 0.12 
Maytenus senegalensis (Lam) Exell. 58 5.94 72 18.51 
Mimosups kummel (Bruce) A.DC. 5 0.52 1 0.28 
Momordica sp. 6 0.60 1 0.20 
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Non settlement 
area 

Settlement area 
 

               Species name   

     D 
% 

 R.D %    D % R.D % 

Oxytenanthera abyssinica (A.Rich) Munro  116 11.89 5 1.35 
Phoenix reclinata Jacq. 6 0.65 2 0.52 
Piliostigma thonningii (Schumach.) Milen-Redh. 41 4.20 2 0.64 
Stereospermum kunthianum Chame 44 4.52 3 0.72 
Syzygium guineense (Wild), subsp. guineense 10 1.01 1 0.16 
Subsp. macrocarpum (Engl.) F. White,Forest Fl 4 0.39 2 0.52 
Terminalia brownii Hochst. 17 1.72 4 0.99 
Terminalia laxiflora Engl. & Diels. 38 3.84 5 1.31 
Terminalia macropetra Hochst. 30 3.06 4 1.03 
Trichilia emetica (Forsk) Chiov. 8 0.82 1 0.16 
Urera trinervis (Hochst.) Friis & I mmelman 7 0.71 2 0.56 
Ximenia americana L.    8 0.87 1 0.24 
Ziziphus mucronata Willd. 5 0.54 1 0.24 
                                          SUM 977 100.00 388 100.00 
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Annex 6 Riverine woody tree and shrub species; Types, Number, Density, and Relative   

Density in the study area 

 

      Non settlement area             Settlement area   Species name       

No Density 

per ha 

Relative 

density % 

No Density 

per ha 

Relative 

density % 

Syzygium guineense 
 subsp.  guineense 64 102 9 4 6 3 
Croton macrostachyus  

72 114 10 17 27 15 
Ficus vallis choudae  

31 49 4 8 13 7 
Mimosups kumal bruce  

33 52 4 7 11 6 
Trichilia emetica  

52 83 7 4 6 3 
Gardenia ternifolia 

32 51 4 28 44 24 
Gossipium hirsutum  

218 346 29 23 37 20 
Phonenix reclinata 

41 65 6 13 21 11 
Enthada africana  

55 87 7 0 0 0 
Acacia nilotica  

10 16 1 0 0 0 
Carissa spinarum   

102 162 14 13 21 11 
Dregea abyssinica  
 29 46 4 0 0 0 
 
                                                            
SUM      739 1173 100         117 186 100 

 
 
 
 
 
 
 
 
 
 
 
 
 

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


                            
 

 82 
 

Appendix 7 Woody tree and shrub species individuals number in different land use types 

with in settlement area 

 

                 Land use types with in settlement areas 

Homestead  Farmland Grazing land 

 
                    Species Name 

+/- No of 
individual 
(1.17 ha) 

+/- No of 
individual
(0.81 ha) 

+/- No of 
individual
(4.50 ha) 

Acacia abyssinica  + 2 + 3 + 23 
Acacia nilotica  - 0 - 0 - 0 
Acacia saligna. + 1 - 0 + 16 

Acacia syeal  - 0 - 0 + 13 

Acacia polyacantha  + 2 - 0 + 396 

Albizia malacophylla - 0 + 1 + 4 

Annona senegalensis  - 0 - 0 + 3 

Anogeissus leiocarpa  - 0 - 0 + 5 

Balanites aegyptiaca  + 1 + 4 + 32 

Boswellia papyrifera - 0 - 0 + 9 

Bridelia scleroneura  - 0 - 0 + 7 

Carissa spinarum  - 0 - 0 + 28 

Celtis africana        

Clutia lanceolata  + 3 - 0 + 252 

Combretum adenogonium  + 2 + 1 + 11 

Combretum collinum  - 0 - 0 - 0 

Combretum hartmannianum  - 0 - 0 + 8 

Combretum molle  - 0 + 4 + 123 

Cordia africana  - 0 - 0 + 13 

Croton macrostachyus  + 2 + 8 + 57 

Diospyros abyssinica  - 0 - 0 + 16 

Dregea abyssinica  - 0 - 0 - 0 

Entada africana  - 0 - 0 - 0 

Ficus platyphylla  - 0 - 0 + 16 

Ficus sycomorus  - 0 + 6 + 30 

Ficus vallis choudae  - 0 - 0 + 8 
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                                   Land use types with in settlement areas 

Homestead Farmland  Grazing land 

             Species Name +/- No of 
individual 
(1.17 ha) 

+/- No of 
individual
(0.81 ha) 

+/- No of 
individual
(4.50 ha) 

Ficus vasta  + 1 - 0 + 9 

Flueggea virosa  + 3 + 9 + 493 

Gardenia ternifolia  + 3 + 9 + 67 

Lannea fruticosa  - 0 - 0 + 10 

Lannea schimperi  + 1 - 0 + 26 

Mangifera indica  - 0 + 3 - 0 

Maytenus senegalensis  + 4 - 0 + 462 

Mimosups kummel  - 0 - 0 + 7 

Momordica sp. - 0 - 0 + 5 

Oxytenanthera abyssinica  - 0 - 0 + 34 

Phoenix reclinata  - 0 - 0 + 13 

Piliostigma thonningii  + 1 + 1 + 14 

Sterculia africana  - 0 - 0 + 9 

Stereospermum kunthianum  + 1 + 1 + 16 

Syzygium guineense,  
 subsp. guineense 

- 0 - 0 + 4 

Subsp. macrocarpum  - 0 - 0 + 13 

Terminalia brownii  - 0 - 0 + 25 

Terminalia laxiflora  + 1 - 0 + 32 

Terminalia macropetra  + 2 - 0 + 24 

Trichilia emetica  - 0 - 0 + 4 

Urera trinervis  - 0 - 0 + 14 

Ximenia americana     - 0 - 0 + 6 

Ziziphus mucronata  - 0 - 0 + 8 

                                          
SUM 

 30  70  2417 
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Appendix 8 List of woody plant species, scientific name, local name, family name and 
growth habit recorded from the study area: Jawie Wereda, Awie Zone, in 
Amhara region   

  

 
 
 
Cont � 

               Species name  Family name Local name Habit 

Acacia abyssinica Hochst.ex.Benth Fabaceae Absha gerare (Am) Tree 
Acacia nilotica (L.) Willd.Ex Del. Fabaceae Burquqqee (Gu) Tree 
Acacia saligna (L.) Willd. Fabaceae Tikur gerare (Am) Tree 
Acacia seyal Del. Fabaceae Shittam (Am) Tree 
Acacia polyacantha (Willd.) Fabaceae Gemarda (Am) Tree 
Albizia malacophylla (A.Rich) Walp. Fabaceae Sendel (Am) Tree 
Annona senegalensis Pers. Annonaceae Faranki (Ag) Shrub/Tree 
Anogeissus leiocarpa (A.Dc) Guill.&Perr Combretaceae Kirkia (Am) Tree 
Balanites aegyptiaca (L.) Del. Balanitaceae Baddana (Or) Tree 
Boswellia papyrifera (Del.) Hochst. Burseraceae Etane zaffe (Am) Tree 
Bridelia scleroneura Mull. Arg. Euphorbiaceae  Tree 
Carissa spinarum L. Apocynaceae Agame (Am) Shrub 
Celtis africana Burm.f. Ulmaceae  Tree 
Clutia lanceolata Forssk. Euphorbiaceae Feyelfege (Am) Tree/Shrub 
Combretum adenogonium Steud.ex.Arich Combretaceae Charie (Ag) Tree 
Combretum collinum Fresen. Combretaceae Dabeni (Ag) Tree 
Combretum hartmannianum Schweinf. Combretaceae Sebya (Gu) Tree 
Combretum molle R.Br ExG. Don. Combretaceae Kongera (Ag) Tree 
Cordia africana Lam.  Boraginaceae Wanza (Am) Tree 
Croton macrostachyus Del. Euphorbiaceae Bisanna (Am) Tree/shrub 
Diospyros abyssinica (Hiern.) F.White Ebenaceae Marenta (Ag) Tree 
Dregea abyssinica (Hochst.) K.Schum Asclepiadaceae  Climber 
Entada africana Guill and Perr  Fabaceae Gumero (Am) Tree 
Ficus platyphylla Del. Moraceae Aware (Am) Tree 
Ficus sycomorus L. Moraceae Bamba (Am) Tree 
Ficus vallis choudae Del. Moraceae Warka (Am) Tree 
Ficus vasta Forssk. Moraceae Sholla (Am) Tree 
Flueggea virosa (Will.) Voight Euphorbiaceae Wenahe (Am) Tree/shrub 
Gardenia ternifolia Schumach. Thonn. Rubiaceae Gambillo (Ag) Shrub 
Gossipium hirsutum L. Malvaceae Lenkuata (Ag) Shrub 
Lannea barteri (Olive) Engl. Anacardiaceae Dugena (Gu) Tree 
Lannea fruticosa (Hochst ex A. Rich) Engl Anacardiaceae Zenbuka (Ag) Tree 
Lannea schimperi (Hochest ex A.rich) Engl Anacardiaceae Mezga zaffe (Ag) Tree 
Mangifera indica L.(cultivated) Anacardiaceae Mango (Am) Tree 
Maytenus senegalensis (Lam) Exell. Celastrraceae Atet (Am) Shrub 

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


                            
 

 85 
 

 
N.B: Ag � represents the word of Agew language, GU � represent the word of Gumze language, 

Am - represents the word of Amharic language and  
        Or - represents the word of Oromo language 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

               Species name  Family name Local name Habit 

Mimosups kummel (Bruce) A.DC. Sapotaceae Ishe (Am) Tree 
Momordica sp. Cucurbitaceae Quiaa hareg (Ag) Climber 
Phoenix reclinata Jacq. Arecaceae  Senale (Am) Tree 
Piliostigma thonningii (Schumach.) Milen-Redh. Fabaceae Shekshek (Ag) Tree 
Sterculia africana (Lour.) Fiori  Sterculiaceae Gufia (Gu) Tree 
Stereospermum kunthianum Chame Bignoniaceae Zana (Am) Tree 
Syzygium guineense (Wild), subsp. guineense Myrtaceae Bakusti (Ag) Tree 
Subsp. macrocarpum (Engl.) F. White,Forest Fl Myrtaceae Bezeri (Ag) Tree 
Terminalia brownii Hochst. Combretaceae Weybah (Gu) Tree 
Terminalia laxiflora Engl. & Diels. Combretaceae Baguri (Ag) Tree 
Terminalia macropetra Hochst. Combretaceae Wembela (Am) Tree 
Trichilia emetica (Forsk) Chiov. Meliaceae Mahogani (Gu) Tree 
Urera trinervis (Hochst.) Friis & I mmelman Trinervis Kargae (Gu) Climber 
Ximenia americana L.    Olacaceae Enkoy (Am) Shrub 
Ziziphus mucronata Willd. Rhamnaceae Gemetry (Ag) Shrub 
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Annexes 
 
Annex 1 Woody species number comparism in non settlement area and settlement area 
 
 
 

 

 

 

 

 

 

N.B:  Sample size of matured tree 6.48 ha and seedling and sapling 0.18 ha and Plot     size of 

matured tree is 0.09 ha and for seedling and sapling 0.0025 ha.  

 
Annex 2 Woody species number comparism in non settlement area and different land use    types 

of settlement area 
 
 

 
Settlement area with its different land use types 

Non settlement area 

 
Farmland Home stead area Grazing land 

 

D/S.s D/ha D/P D/S.s D/ha D/P D/S.s D/ha D/P D/S.s D/ha D/P 

Seedlings 1060 5887 15 11 353 0.9 15 644 2 434 3470 9 

Saplings 646 3587 10 - - - 1 55 0.2 229 1832 5 

Matured 

tree 

6331 977 88 70 60 6 30 37 3 2417 537 48 

 

N.B: S.s (Sample size), P (plot size) and sample and plot size mentioned above. 

 
 
 
 
 
 

 
Annex 3 Pictures taken from the study area  

  Non settlement area 

 

 
Settlement area 

 

D/6.48 ha D/ha D/plot D/6.48 ha D/ha D/plot 

Seedlings 1060 5887 15 463 2574 6 

Saplings 646 3587 10 285 1582 4 

Matured tree 6331 977 88 2517 388 35 

    

pdfMachine  
Is a pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


                            
 

 87 
 

 
Photo 1 Non settlement area woodland 
 

 
 
Photo 2 Spontaneous resttlers illegal encroachment in woodlands 
 
 

 
 
 
Photo 3 Woodland cleared for agriculture 
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Photo 4 Riparian areas cleared for agriculture  
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