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ABSTRACT 

Sustainable waterfront development is about creating a vision for an area and then deploying the skills and 

resources to realize it after involving a dialogue with the customer within an area. The development of 

waterfront shapes communities around the water bodies and reflects the ability of the town to altered 

economic and social circumstances. This paper presents a case study on Debre Berhan town specifically 

on Beresa River waterfront development of 70m buffer zone from the center line of a river with 105 Ha 

area wide starting from upper to lower streams. The river has multiple purposes to the local community 

which includes small farming, fishing, animal drinking, washing and recreation. But, In the study area, the 

existing waterfront development of Beresa River is not developing in line with the population growth and 

the town as well. Moreover, flooding, water depletion, conflicts among water users, fresh water scarcity 

and pollution are the major security threats in the river catchment. Accordingly, the water has a non-

potential to make a town as a cultural and heritage hub. Therefore, every tourist that came to the town will 

not pass the river because of undeveloped river sides in a beautiful way and attracts more people to visit 

the place and that increase the revenue is low, too. 

A detail data was gathered related to waterfront development of Beresa River for each respective thematic 

area using both qualitative and quantitative approaches. Accordingly, a suitable dam site was selected 

using geospatial tools and the river waterfront landscape also designed. The method used based on 

consideration of seven criteria which included topographic factors (slope), geological factors, soil type, 

catchment size, and land cover, proximity to river and proximity to roads. Each factor was standardized to 

a common measurement scale so that the results represent numeric range giving higher values to more 

suitable and lower values to less suitable attributes. Moreover, Flood inundation analysis using software 

HEC-RAS was applied to obtain the flooding capacity of Beresa river which might cause damaging physical 

event, phenomenon that may cause the loss of life or injury, property damage, environmental degradation, 

social and economic disruption.  

The final suitability map of the study area shows that from the total area, 0.53ha (0.01%) was mapped in 

most suitable, 0.35ha (0.01%) in more suitable, 1.32ha (0.02%) in suitable, 0.33ha (0.01%) in less suitable 

and 5708.47ha (99.96 %) unsuitable for dam site selection and construction. 

The paper concludes some recommendations to develop Beresa waterfront development based on the 

principles that are collected from the theoretical study in order to well design a waterfront responded to 

the wishes of the community. 

 Keywords: Waterfront development, Sustainability, Tourism, HEC-RAS, Beresa River, Geospatial tools 
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1. INTRODUCTION  

1.1 Background of the study  

Water is a crucial element for the survival of life on earth (Veldkamp, T.I.E.; Wada, Y.; Aerts, , 

2017). Water scarcity already affects every continent. Around 1.2 billion people, or almost one-

fifth of the world's population, live in areas of physical scarcity, and 500 million people are 

approaching this situation. Another 1.6 billion people, or almost one quarter of the world's 

population, face economic water shortage where countries lack the necessary infrastructure to take 

water from rivers and aquifers (UNDP, 2006).  

Water scarcity is both a natural and a human-made phenomenon. There is enough freshwater on 

the planet for seven billion people but it is distributed unevenly and too much of it is wasted, 

polluted and unsustainably managed (UNDP, 2006). 

Moreover, with urban development and its associated growing population with its ever-increasing 

demand (Shanableh, 2017), water scarcity has been significantly increasing. Water consumption 

per capita has reached 550 L/day in some countries due to modern lifestyles, a development which 

places an additional pressure on existing water resources (Chapagain, 2006). 

 Developing countries are more vulnerable to water scarcity compared with the developed ones. 

The main obstacles are, developing countries face include unplanned urbanization, limited water 

resources and ineffective regulations for managing water supply and distribution. Therefore, 

managing water resources and identifying unconventional methods to store and supply water are 

strategic priorities for any nation (Gallego-Ayala, J.; Juízo, D., 2011). 

In Ethiopia, like any other developing countries, water is now associated with food security, energy 

security and even national security issue. It is one of the world’s most water-endowed countries, 

with estimated 122 billion cubic meters of surface water per year from several rivers and lakes 

(World Bank, 2006). Thus, it has become common place to describe Ethiopia proverb as the ‘water 

tower of North Eastern Africa’. It is because of this that Ethiopia’s water resources are taken for 

granted. But still, the country remains a state of water insecurity and scarcity.  

Therefore, construction of dam is a crucial solution to the problem of water insecurity and scarcity 

for sustainable development of Beresa River waterfront in Debre Berhan town. But One of the 

challenges to realize that vision is, to ensure sufficient water supply to its population. Dams 
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represent one of the critical assets for water storage. In case of an occurrence of a dam breach or 

break, massive losses in life and economy, as well as a negative impact on the environment, could 

happen (Li, Li, & Ge, 2018). Therefore, the problem of selecting best suitable dam sites is crucial 

for constructing the dam. Hence, geospatial tools are vital to select best suitable dam sites by 

assigning weights for each factor using AHP Multi-Criteria Decision Analysis (Saaty. T, L, 2008).  

Accordingly, the geotechnical Investigations are involved sample collections, in-situ tests and 

laboratory analysis to investigate the parameters such as Atterberg Limits, soil classification, 

moisture-density relationship, stability analysis, drainage, bearing capacity, consolidation 

settlement, permeability and ground water level (U. N. Umoren, 2016).      

Likewise, the most relevant aspects are the slope and the characteristics of the area, since these 

govern the inundation behaviour of the area in the study ( Abushandi E. and Alatawi S. , 2015).  

Remote sensing and GIS techniques in hydrology are the utmost effective methodologies (Ghazal, 

N.K. and Salman, S.R., 2015), which provides valuable datasets for examining hydrological 

variables and morphological changes for small, medium and large regions at different scales both 

spatial and temporal ( Abushandi E. and Alatawi S. , 2015). GIS significantly enhances the value 

of spatial analysis in land use administration as well as automatic delineation of drainage systems 

and fundamental catchments (Thanoon, H.A. and Ahmed, K.A. , 2013). 

Therefore, the purpose of this study is to develop Beresa River waterfront for the betterment of 

quality of life in all of its aspects (economic, social, and cultural) using various technology tools, 

principles and strategies. 

1.2 Statement of the problem 

Beresa River which is found in Debre Berhan town, Ethiopia, has got problems related to 

sustainable waterfront development along the river side areas. Currently, the number of 

populations increase from time to time due to migration of people from rural area and districts to 

the town and its closeness to the capital city of Ethiopia, Addis Ababa. In the contrary, drinking 

water quality of the river is not developing in line with the population growth, too (Seyoum, 2007)  

due to a high level of water contaminations around industries near to the river bank while the water 

of the river is in a good state of affairs in non-industrial catchment areas. 
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Moreover, the trend of irrigable land and water resource potential along the river sides in the town 

is using slope, soil and LULC factors only (Ayalew, 2017). Accordingly, 28.11% of the catchment 

area has irrigable potentially. However, the study overlooked other parameters of irrigation 

development suitability factors such as road, geology, soil chemical properties, water physical and 

chemical components, physical irrigable land, legal and institutional settings, socio-economic 

aspects, environmental hazards and ground water.  

In a similar way, The Legal and institutional gap, governance crisis and the prevalence of 

ungoverned actors, level of domestic consumption of water, irrigation, ecotourism and hydro 

power potential of the river, status and level of industrial pollution and its inclusive impact, socio-

political and economic issues, actors and riparian issues are often overlooked and thus nascent. 

This study, therefore, aimed at looking the multi-layered problem of Beresa River basin 

comprehensively with the intent of examining challenges of human security vis-à-vis governance 

in the case of the upper and lower catchment of Beresa and in turn it attempted to fill the existing 

gap in the available literature. 

1.3. Objective of the Study 

The general objective of the study is to develop Beresa River water front by considering the trends, 

actors, riparian issues, ecotourism and irrigation potential, and challenges of human security of 

local water governance in the case of Debre Berhan Town.  

1.3.1. Thematic Area 1: Trends of water governance in the case of Beresa River: Actors and 

Challenges 

1.3.1.1. General Objective 

The general objective of the study is to examine trends, actors and local water governance in the 

case of Beresa river basin. It has also the following specific objectives. 

1.3.1.2. Specific Objectives  

 To examine the trends and actors along the Beresa river,  

 To see water governance along the Beresa catchment area and  

 To examine challenges along the Beresa river.  
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1.3.2. Thematic Area 2: Dam Potential Site Selection, land scape planning and Design along 

the Catchment Area of Beresa River Using Geospatial tools and cad software’s. 

1.3.2.1. General Objective 

The main objective of the study is to select the potential site of dam, landscape planning and design 

the water front along the catchment area of Beresa River in the case of Debre Berhan town using 

Geospatial tools and cad software’s. 

1.3.2.2. Specific Objectives  

 To Assess the whole study area of catchment and gather geographical information, 

 To identify the major factors and constraints for locating a suitable dam site, 

 To prepare a map shows the optimal dam site in the study area and  

 To plan and design the river side catchment area along Beresa River. 

1.3.3. Thematic Area 3: Geotechnical Assessment, Investigation and Analysis 

1.3.3.1. General Objective 

The main objective of this study is to investigate the surface and subsurface soil conditions on the 

selected sample sites of Beresa River in the case of Debre Berhan Town. 

1.3.3.2. Specific Objectives  

 To assess the existing situation of the surface and subsurface soil conditions, 

 to determine the physical, mechanical and chemical properties of the soil layers and  

 To provide a complete technical report. 

1.3.4. Thematic Area 4: Hydraulic Achievability for Irrigation, Hydropower Potential and 

Structural Design of the Dam 

1.3.4.1. General Objective 

The main objective of the study of this sub thematic area is to select, Demarcate and Estimate the 

optimum site for dam designing and Reservoir coverage area using different software’s like GIS 

and to protect flood inundation using HEC-RAS techniques. 

1.3.4.2. Specific Objectives  

 To Assess the whole study area of catchment and gather geographical information 
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 To identify the major factors and constraints for locating a suitable dam site in the case study 

area, 

 To prepare a map shows the optimal dam site in the study area.  

 To suggest possible measures for sustainable utilization of the surface water and to enhance 

recreation centre for the beauty of the city providing tourism advantages  

 To estimate the potential power and energy output that can be generated from rivers. 

1.3.5. Thematic Area 5: Potential and Challenge of community Based Ecotourism 

Development, Biodiversity of Aquatic Ecosystem and Fishing of Beresa River 

1.3.5.1. General Objective 

The main objective of this study is to evaluate the potential and challenges of Ecotourism 

development and ecosystem biodiversity and multiple ecological functions of Beresa River in 

Debre Berhan. 

1.3.5.2. Specific Objectives  

 To assess the ecological and sociocultural resources of the area for enhancing community-

based ecotourism development, 

 To evaluate the potentials of Beresa River in Debre Berhan towards the development of 

community-based ecotourism, 

 To discuss socioeconomic and biophysical consequences of community-based ecotourism 

development, 

 To identify the critical challenges to prepare and launch biologically diversified, 

ecologically related and socio-economically organized landscape along Beresa river in 

Debre Berhan and 

 To propose sound project for realizing community-based ecotourism in the area. 

1.3.6. Thematic Area 6: Human Security Challenges of Beresa River Pollution 

1.3.6.1. General Objective 

The general objective of the study is to examine human security challenge in the case of Beresa 

river pollution. It has also the following specific objectives. 
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1.3.6.2. Specific Objectives  

 To examine the security implication of development related investment along the Beresa, 

 To identify the type of investment threatening human security along the Beresa catchment,  

 To examine the human security threats along the Beresa catchment and 

 To identify more threatened human security type due to the river pollution. 

1.4 Significance of the study  

The importance of this research work will solve problems related to selecting sites particularly 

selecting dams. The study also will have greater importance to those who will conduct further 

research and academic investigation in the area of waterfront development. 

In general, the research will provide scientific and technological facts for all of the following 

responsible bodies, such as societies, municipality or policy makers and researchers/scholars. 

 The Society will be benefited from the output by developing various infrastructures,  

 Municipalities or policymakers may not tackle more difficulties during making decisions 

and  

 Researchers/scholars may be using the output as a baseline information for further 

investigations on the same issue. 

1.5. Scope of the Study 

This study is spatially limited to Debre Berhan town particularly in the boundary area of the town 

along Beresa river side which has a total area of 105ha with 70m buffer zone. Thematically, 

focuses on sustainable development of Beresa River water front by designing the dam using 

various geospatial tools, cad and hydrological software’s.   

1.6. Limitation of the study  

 Lack of high-resolution remote sensing data for generating slope. 

 Spatial data integration problem due to the town municipality used multiple-sourced 

geospatial data. 

 Geotechnical investigations of the selected sample sites were not employed due to budget 

limitations. 
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 Lack of recorded hydro meteorological data in the vicinity of the area 

 Spatial data integration problem due to multiple-sourced GIS/RS data. 

 Geological parameters are delayed due to untimely investigation. 

  The government organizations were changing by new government policy strategies so, 

difficulties existed to collect necessary information inputs for the research which is cause 

by former officials were substituted by the new comers whom they do not know where the 

different sources of data are shelfed  

 Due to high economic inflation, we were hardly encounter transport problem and payment 

for transportation was hard due to the pandemic virus didn’t allow mass transportation.   

1.7. Definition of Terms  

 Water is an indispensable natural resource that is a renewable, but limited. It uses the aims 

of agricultural, industrial, energy generation, household, transportation, recreational and 

environmental. 

 Waterfront is the part of a town or city adjoining a river, lake, harbor, etc. in the Oxford 

American Dictionary of Current English in English Dictionaries and Thesauruses. 

 Landscape is the visible features of an area of land, its landforms, and how they integrate 

with natural or man-made features. A landscape includes the physical elements of 

geophysical defined landforms such as (ice-capped) mountains, hills, water bodies such as 

rivers, lakes, ponds and the sea, living elements of land cover including indigenous 

vegetation, human elements including different forms of land use, buildings, and structures, 

and transitory elements such as lighting and weather conditions.  

 Dam is an engineering structure constructed on a river or stream to divert, or store water 

for the purpose of water supply, energy generation, irrigation, flood control, groundwater 

recharge, conservation storage and recreation among others. 

 Reservoir is a large tank or natural or artificial lake used for collecting and storing water 

for human consumption or agricultural use. Microsoft Encarta 2009. 

 Water governance is the social function that regulates development and management of 

water resources and provisions of water services at different levels of society and guiding 

the resource towards a desirable state and away from an undesirable state. 
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 A water governance system is the interconnected ensemble of political, social, economic 

and administrative elements that performs the function of water governance. These 

elements embrace institutions as well as actors and their interactions. 

 A water governance regime is the interdependent set of institutions (formal laws, societal 

norms or professional practices) that is the main structural component feature of a 

governance system. By making an explicit use of the term “regulate” rather than “steer” in 

the definition of water governance. 

 Security is freedom from, or resilience against, potential harm (or other unwanted coercive 

change) caused by others. 

 Human security means protecting fundamental freedoms that are the essence of life. It 

means protecting people from critical (severe) and pervasive (widespread) threats and 

situations. 

 Security threats Security threat has no universal agreed definition because different 

people explain it in different ways. For the purpose of this paper, security threat is any 

kinds of problems or challenges that threaten the very existence of the referent object. 

 Actor is any institution or organization and group that engaged in the process of decision-

making and implementation. 
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 2. LITERATURE REVIEW 

2.1. Conceptualizing Water Governance 

In this section we identify some key elements encountered in debates about water governance. 

These include aspects arising from the “materiality” of water, its multi-faceted nature as a natural 

resource, and from its competing and com-elementary uses, both of which have implications for 

social organization. A closely-linked question is that of what goals water governance seeks to 

achieve, and how these may vary with changing material conditions of societies. This review takes 

as a starting point an assumption that the context in which people and their societies interact with 

water frames the way that the relationship is described. This in turn deter-mines the rules and 

procedures that constitute water governance and explains why water governance discourses are so 

often discordant. We consider three of the most often-debated questions about how water is 

governed: who should participate in decision-making; at what geographical and political scales 

should governance institutions operate; and what is the appropriate role of market or non-market 

criteria in allocation of water. We do not seek to synthesize these elements into a single framework, 

as we share with others (e.g., Srinivasan, Lambin, Gorelick, Thompson, & Rozelle, 2012) 

Water runs through all human activities and our interactions with it as a natural resource are part 

of broader narratives about the relationship between humans and nature. In particular, a narrative 

of “scarcity “has long legitimated modernist responses of infrastructure building 

(Swyngedouw,1999). More recently, it has also underpinned universalizing principles which 

validate markets and pricing and a goal of sustaining “natural hydrology “as means of arbitrating 

between competing uses of water. We therefore consider the consequences and limitations of the 

“scarcity “narrative in water governance. Finally, we consider how generic concepts of 

“governance” necessarily impinge on discourses in what is often considered to be a distinct “water 

sector” 

Histories: collective action, state formation, modernization Efforts to control, manage and govern 

the use of water areas old as agriculture and human settlement. In early societies, the challenge 

posed by water management was to enable social cooperation, even if it was in the form of enforced 

collective action, to take the steps necessary to gain some control over the resource. Wittfogel 

(1957) was among the earliest writers to try to move beyond the descriptive approach and to 

theories the relationship between social organization and the management of water. Drawing on 
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observations from China, India and Sri Lanka to Central America, Mesopotamia, Egypt and East 

Africa, he argued that hierarchical state formation was essential to enable development of water 

irrigation infrastructures in regions across the world. 

While Wittfogel’s 1950s interpretation of the “despotic” nature of“ oriental” governance in such“ 

hydraulic societies” reflected the cold-war tensions of the time, other authors such as Caponera 

(1992, p. 11)provided a more positive perspective:“ as soon as human groups settled around a 

water point or a river valley, the need arose for minimum water control in order to satisfy the water 

demands and to ensure an equitable water distribution between different uses and users”. While 

his focus was on the formal frameworks of law, Caponera also acknowledged that the specific 

arrangements depended on many factors, ranging from the physical conditions and cli-mate to 

socio-economic circumstances, power relations and religious and philosophical belief frameworks. 

Early studies focused on agrarian societies but water management has also been integral to 

industrialization. Water has driven machinery and generated electric power while water-courses 

have enabled bulk transport. More recent narratives of the relationship of social and political 

change and water governance have emphasized the role of water infrastructure development as a 

more or less conscious strategy of building modern nation states in the early 20th century, as 

documented by Swingout (1999) for post-imperial Spain, and by Reisner (1986) for the western 

United States. 

(B)Environmental goals of mature democracies vs development challenges in growing economies.  

The “post-modern” world of developed countries with mature economies has generally turned 

away from engineering increased water supply toward less grandiose goals of “demand 

management” and environmental protection (Postel,1984). These goals are part of broader 

narratives of ecological modernization (Dryzek, 2013) that envisage “decoupling” eco-nomic 

growth from natural resource use to reduce the environ-mental impacts of social and economic 

activities (UNEP,2015). 

However, rapidly growing, urbanizing and industrializing developing countries still face huge 

challenges of developing and managing their water resources to keep pace with increasing 

demands. Water abstractions are expected, in one widely-cited scenario, to increase by 55% by 

2050 (OECD, 2012). In many locations, demands on water resources have already grown beyond 
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the point at which the primary objective is simply to make water available, to further encompass 

measures to protect the resource from pollution and communities from its extremes. When this 

happens, trade-offs must be made about who may use water for what purpose and under what 

conditions. So, what are the formal and informal institutional arrangements that enable strategies 

to emerge and decisions to be taken? What actions must be taken by which actors and agencies to 

give effect to those decisions? How and to whom they will account for their performance, if at all? 

This is the stuff of water governance. 

2.2. Water governance analysis 

Whose governance? ‘, ‘who owns the water? ‘what is the role of government’ and ‘how to 

participate and decentralize practices’, are likely to be the central concerns of analytical water 

governance (Franks, 2004). Rooted in (Rogers and Hall’s, 2003) definition, water governance 

concept has been widely employed to imply the political, social, economic, technical and 

administrative efforts to ensure that water re-sources are managed effectively in a fair and just 

manner. From what has been defined as ‘hierarchical’ (most autonomous) water governance to 

‘market-led’ and lately ‘distributed’ (decentralized and societal autonomy), water governance 

conceptualizes arrangements, variations and complexities in water social systems (Kuzdas et al., 

2015; Schulz et al., 2017). Since the network of water stakeholders has different values, 

preferences, potentials, perspectives, and policy influences, successful water governance requires 

coordination of activities between water user groups at different societal levels 

Collaboration is a specific approach to governance that involves broad responsibility and power 

sharing between state and non-state actors (Carlsson and Berkes, 2005).  A number of different 

fields examine collaborative approaches to governance (e.g., planning, public administration, 

environmental management). While differences in labelling, language and approach exist, there 

are several characteristics common to collaborative governance processes that serve to bind its 

definition. These include broad stakeholder inclusion, face-to-face deliberation, shared learning, a 

willingness to reconsider assumptions, pooling of resources, construction of long-term 

relationships, and consensus-focused decision-making (Ansell and Gash, 2008; Conley and 

Moote, 2003; Holley et al., 2012; Kallis et al., 2009; Margerum, 2008). However, assuming that 

water governance consists of four components of dimensions, scope, actors, and processes, then 

we are more likely to investigate SNA research on water governance from this perspective. The 
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literature review has shown that many SNA researches on water governance sought to identify 

water related decision-making centers (Angst et al., 2018). 

2.3. Water Governance Crisis 

Water governance refers to the range of political, social, economic and administrative systems that 

are in place to develop and manage water resources, and the delivery of water services, at different 

levels of society. 

The notion of governance for water includes the ability to design public policies and institutional 

frameworks that are socially accepted and mobilize social resources in support of them. Water 

policy and the process for its formulation must have as its goal the sustainable development of 

water resources, and to make its implementation effective, the key actors/stakeholders must be 

involved in the process. Governance aspects overlap with technical and economic aspects of water, 

but governance points us to the political and administrative elements of solving a problem or 

exploiting an opportunity. Governance of water is a subset of the more general issue of the creation 

of a nation’s physical and institutional infrastructure and of the still more general issue of social 

cooperation. 

Water governance is concerned with those political, social and economic organizations and 

institutions (and their relationships), which are important for water development and management. 

Given the complexities of water use within society, developing, allocating and managing it 

equitably and efficiently and ensuring environmental sustainability requires that the disparate 

voices are heard and respected in decisions over common waters and use of scarce financial and 

human resources. Water governance is concerned with the functions, balances and structures 

internal to the water sector (internal governance). It includes the framing of social agreements on 

property rights and the structure to administer and enforce them known as the law. Influences also 

come from civil society and from the “current” government and these are considered parts of the 

external governance of water, which will be discussed later. Although issues can arise for water 

governance from the economic and technical spheres, in most countries the driving force is 

politics. Effective governance of water resources and water service delivery will require the 

combined commitment of government and various groups in civil society, particularly at 

local/community levels, as well as the private sector (Peter, et al 2015). 
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The water crisis is a crisis of governance. A literature review reveals that this crisis concerns 

definitional issues, issues of ownership and access, boundary issues, the multiple uses of water, 

and the levels at which water should be managed. Paradigms for managing water have evolved 

from integrated water resource management through more experimental and learning based 

adaptive governance to understanding that water is not a sector but a cross-cutting issue and should 

perhaps be dealt with through the ‘nexus’ approach. The literature reveals a toolbox of policy 

instruments, infrastructures and institutions for managing water but concludes that solutions need 

to be crafted in a context relevant manner taking the relevant drivers of water use and misuse into 

account. 

It is increasingly recognized that the so-called ‘water crisis’ is essentially a crisis of governance 

(UNDP 2004; United Nations (UN) 2005, 2006). In water services this manifests itself in the 

fragmented institutional structures, the lack of clarity of roles and responsibilities, questionable 

resource allocation, patchy financial management, low capacity of implementing organizations ; 

and in the pervasive leakage of sector resources, weak accountability of politicians, policy-makers 

and implementing agencies, unclear or non-existent regulatory environments, and unpredictability 

in the investment climate for private sector actors (UN 2006). Many of these problems are rooted 

in a general lack of knowledge and awareness of rights and responsibilities (there are very few 

Non-Governmental Organizations (NGOs) and Civil Society Organizations (CSOs) lobbying on 

water issues as compared with health and education). As a result, water often trails other basic 

services in getting on the poverty reduction agenda, even though it is predominantly the poor that 

lack access, and in addressing concerns surrounding equity and pro-poor service provision (United 

Nations 2005). 

In many developing countries the governance of the water sector as a whole is in a state of 

confusion and dysfunction with little responsiveness or accountability to citizens (Tropp, 2005). 

The lack of institutional clarity is a well-known aspect of government failure. It is proving 

extremely difficult for many governments to effectively confront the many intertwined issues 

concerning water. Not only is it difficult for departments within national governments to 

collaborate effectively, but problems are compounded when many management decisions have to 

be taken at sub-national and community levels, as the linkage and cooperation between different 

levels of government is often tenuous at best. But when considered in the light of governance, the 
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challenges for government agencies to link to NGOs and the private sector for resolving water 

issues further complicate management and decision-making (UN,2006). 

The term governance is now used widely by aid agencies but it has been defined in a variety of 

different ways. It originally served to connect debates on politics and administration which equated 

governance with government, but the focus has subsequently been broadened beyond government 

to encompass relationships between a range of state and non-state institutions. As such the term 

now refers broadly to ‘power and authority and how a country manages its affairs’ and 

‘encompasses all the mechanisms, processes, relationships and institutions through which citizens 

and groups articulate their interests and exercise their rights and obligations’ (DFID, 2007a). The 

emerging governance agenda is thus a broad one which reflects its multi-dimensional nature and 

diverse theoretical origins in different disciplines. Key themes which are directly relevant to the 

governance in water services agenda include:  

Changing role of government. The role of the state is increasingly challenged at local, national and 

international levels with increased involvement of non-state actors in activities which have hitherto 

been considered the exclusive preserve of government. It is important to note therefore that the 

appropriate role of government in relation to different spheres of governance – including water – 

remains subject to ongoing debate and discussion.  

Institutional complexity, Governance concerns the function and interplay of institutions in the 

broadest sense including social networks and markets as well as state institutions. It is important 

to recognize that while institutions of governance may operate according to formal rules and 

procedures, outcomes are also shaped by informal norms, rules and expectations. There is a general 

consensus that governance is about establishing  

According to different scholars to Effective relationships, networks and partnerships to coordinate 

the activities of state, communities, private sector and civil society bodies towards collective 

societal goals. Centrality of politics, the particular value of the term governance is that it focuses 

attention on the formal and informal ‘rules under which power is exercised in society’ and 

highlights the conflicts inherent in decision-making processes. Current thinking suggests that 

governance needs to be understood as a product of social and political contestation and bargaining 

between multiple different actors. This has been accompanied by a growing focus on participation 

and empowerment of marginalized groups or individuals. In its popular usage the term governance 
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is associated with ‘doing things right’ and in recent years efforts have been made to define general 

principles of ‘good’ governance. These have been variously combined in different governance 

frameworks used by bilateral and multi-lateral donors. While these frameworks, which emphasize 

certain universal aspects of governance, provide a useful diagnostic tool, they have been criticized 

for masking the fundamentally contested nature of governance processes and the complex and 

dynamic forms it takes in particular contexts. The key challenge which this paper seeks to address 

is to understand how general governance processes interact with sectoral governance processes at 

different levels.    

2.4. Theoretical Framework  

If governments have an objective to participate in a globalized economy, they should address the 

challenges of blighted inner city and particularly older water front areas. In doing the latter there 

is often a degree of consistency in place making. While the processes and principles behind urban 

design and planning need to have an internal logic across different scales to create quality public 

realms, the outcome of these interventions are frequently unresponsive to regional diversities in 

culture and identity. This indifference can lead to changes in the built form through urban 

regeneration activities that do not respect, celebrate or represent the history and traditions of the 

local community associated with an inner harbor or other forms of urban waterfronts. This research 

was undertaken to develop a set of design principles for the Inner Harbor renewal project in Port 

Adelaide, South Australia that would be sensitive to the historical role of the water front and in 

particular to incorporate the sentiments and needs of long-term residents for whom the character 

of the area and their attachment to it shapes their sense of identity. The research established a 

theoretical framework for the development of design principles such as functionality, accessibility, 

natural environment and culture, history and memory. The findings showed that the redevelopment 

did not significantly disrupt residents’ sense of place or sense of local identity however some more 

additional design attributes would nevertheless strengthen the capacity of the project to preserve 

local identity (Haqi, 2017).  

2.5. Waterfront Development 

Many coastal and riparian human settlements owe their origin and prosperity to water transport 

and trade. From ancient times until recent decades, such urban settlements and their ports were 

normally intimately related in both functional and spatial terms ( (Hoyle, 1992b). Urban waterfront 
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redevelopment is already a well-established phenomenon internationally. Following the decline of 

old harbor sites and waterfront industrial areas in many cities all over the world in the second half 

of the 20th century, urban waterfront redevelopment started in North America, most notably with 

Baltimore’s Inner Harbor in the 1970s, and has gradually spread to Europe and elsewhere since 

the 1980s (Gospodina, 2001). The intensification of the phenomenon in the last decade or so and 

its widespread importance, have led to an increasing academic interest reflected in a series of 

international conferences and major publications focusing on different aspects of the phenomenon 

(Goldrick, 1990). Many downtown waterfronts have been transformed from working industrial 

ports into commercial, recreation and tourism magnets. Private developers learned how to turn 

water into gold by exploiting the waterfront’s ambience in the marketing of their projects. As a 

result of both private initiative and public prodding, cities have gained valuable amenities such as 

new parks, walkways and other recreational facilities in private developments that line the public 

waterway (Tunbridge, 1992). Today, many cities are not in the financial position to acquire land 

and construct public amenities. Cities have turned to their array of regulatory tools – zoning, design 

guidelines and development agreements – to secure badly-needed public amenities and 

recreational facilities. 

Often, the synergy between private uses, such as retail and entertainment, and public open spaces 

have reinforced each other and maximized public enjoyment of the waterfront (Vallega, 2001). 

With the proper tools, cities can capitalize on private development to achieve the maximum public 

benefit. Urban design guidelines can protect the public interest by spelling out basic standards for 

private development. Carefully-crafted guidelines can clearly define a public vision, ensure public 

access, establish clear design standards and create consistent procedures for private development. 

2.6. Urban waterfront Factors 

According to (Akköse, 2007), three factors are more important in forming the cities. The first of 

these is the natural structure of the city, the second of these is physical structure of the city, and 

the other one is social structure of the city. These three factors constituted system of the city in 

interaction with each other. In the natural structure of the city, the water element of presence or 

absence influences the process and the image of the city. Water resources such as sea, river or lake 

are added value in different ways.  
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2.7. Studies on Urban Waterfront Development  

2.7.1. Global Experience: Germany  

In recent years, cities have realized the representative and spatial contextualizing importance of 

water: Water creates spaces with great conditions to decelerate and stroll. It enlivens and structures 

urban spaces, without creating spatial borders. It enhances the value of urban spaces and can define 

a certain image in people’s mind maps. A particular focus is set by the revitalization of urban 

waterfronts or former ports and qualitative enhancement of their spatial condition values: 

especially, if massive urban conversions take place and new (housing) districts transform the urban 

heritage. Hereby, the development of the areas at the waterfront has major importance enabling an 

appropriate insertion of human activities and agglomerations in an increasingly threatened and 

deteriorating environment. At the same time, the sustainable development of the waterfront can 

improve the chances of the respective cities and regions in the international competition. First, this 

paper is dedicated to the relationship of waterfront, city and sustainability. Then criteria are 

developed, which are crucial for a sustainable urban development at the waterfront. These criteria 

are clarified by examples of planning practice (Werner, 2016). 

2.7.2. Continental Experience: Nigeria 

This research investigates the impact of Waterfront regeneration activities on Land Values in 

foreshore Waterfront schemes in Victoria Island, Lagos, Nigeria. This initiative was taken by the 

Lagos State Government to follow global best practices of embarking on urban regeneration in 

order to ensure sustainable development of the Waterfront of Lagos State. This research therefore 

intends to critically assess the impact of the Waterfront regeneration activities in Ozumba 

Mbadiwe Foreshore on Land Values in Victoria Island, Lagos. In attaining the aim and objectives 

of the study, questionnaires were administered to 28 Estate Surveyors and Values, 20 selected land 

owners/tenants/occupiers on allocated government lands and 10 Staff of Ministry of Waterfront 

Infrastructure/policy makers in the study area. A hypothesis was formulated and analysed using 

simple and multiple regressions. Findings indicate that the factors that has affected the rate of 

physical development and land values in the study area between 2003 and 2012 and concluded 

that since the P- value in the ANOVA table is less than 0.05, there is a statistically significant 

relationship between regeneration activities and land values (Market Value and Average supply) 

at the 95.0% confidence level while the null hypothesis is that there is no significant relationship 
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between the Land Value and Waterfront regeneration activities in the study area within the period 

2003 – 2012. The paper recommended that appropriate measures for policy formulation and 

implementation with respect to sustainable Waterfront Site and Service Scheme management be 

taken by government (Oba, 2019). 

2.7.3. Countrywide Experience: Ethiopia 

Urban Waterfront development has direct and indirect deteriorating impacts on lake. This problem 

will be aggravated if there is no sustainable waterfront planning and management. In Hawassa 

waterfront there has not been any concern given to the water front development even at the master 

plan level as a local development plan. As the same time the interest and expansion of development 

towards natural waterfront is increasing tremendously. This unplanned development has negative 

impacts on the Lake due to land use land cover change and problems emanated from types of land 

uses. The practice and awareness of important stakeholders within and without the waterfront also 

plays important role in degrading or conserving the lake. The average yearly percentage of change 

of development, forest cover, bare land and flooded zone has been increased by 1.47 %, 1.46 %, 

4.76 % and 5.72 % respectively while wetland size, grassland and agricultural land has decreased 

at an average yearly percentage rate of 0.74 %, 13 %, and 1.94 % respectively. Development is 

increased proportionally with the decrease in wetland, grassland and forest cover. As development 

increases the demand for land resulted in the encroachment of natural land covers. The natural 

buffers become fragmented that ecosystem services like waste treatment, flood prevention and 

supporting the ecology diminished which has significant negative impact on the lake. Because of 

lack of municipal waste treatment, Organic waste from household’s end up into the lake causing 

eutrophication. There is also uncontrolled utilization of surface and ground water resources which 

does not consider the water budget of the lake. In addition, different land use types have impacting 

the fragile littoral zones and the lake through removal and defragmentation of the natural 

landscape, pollution and unsustainable consumption of resources. Even if there are possible legal 

and planning aspects and bodies for conserving lakes in Ethiopia the implementation is weak in 

the waterfront of Lake Hawassa. Therefore, sustainable waterfront development plan and 

management plan are essential alongside with collaborative implementation (Anasimos, 2013). 

2.8. The Effects of Water as a Planning Element in Urban Area 

The value of water and the value of rivers are intertwined but are not the same. While rivers have 
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primarily been regarded as sources of water for irrigation and hydropower, they provide a far 

broader set of benefits for people and economies. These benefits include – but exceed – the value 

of the water flowing down them World Wide Fund for nature. The balance is established between 

nature and social life for a sustainable development of cities. Urban natural water elements play 

an important role in the establishment of this balance. Water is the most important planning 

element which is comfort of human physical and psychological. In addition, it brings existing 

environment in a number of features in term of aesthetic and functional. One reason for the 

importance of natural water source in urban area is aesthetic effects whose creates on human. 

These effects are visual, audial, tactual and psychological effects. The primarily power of attracted 

people on waterfronts is visual landscape effects of water on relaxation. Throughout, designs 

related to water takes over motion and serenity factors. Moving water (waterfall, Cascade Rivers 

and etc.) adds vibrancy and excitement to a space. Stagnant water creates the mirror effect in its 

space as a visual. Water is used commonly as reflection element by means of the optical properties. 

Wide and quiet water surfaces bring in serenity and deepness to its surrounding or a space. Beside 

deepness effect of water gives more widening feeling in living area. Also, the various light games 

are formed on this surface (Timur, 2013). As to Timur water especially urban water has aesthetic 

and functional effects which are climatic comfort, noise control, circulation effects and 

recreational aims. 

 

Figure 2.1: The vibrancy, visual, audial and joy effect of moving water  

Source: (Timur, 2013) 
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Recreational use of water element is too varied. Natural and artificial water surfaces and its 

surrounding can serve many recreational uses such as swimming, fishing, boat tour, entertainment, 

walking etc. (Timur, 2013). 

 

Figure 2.2: Recreational Uses of Water 

2.9. Good Urban Water Management Practices in the World 

The practice of enhancing existing rivers and creating entirely new waterways has exploded in 

China over the past two decades, accompanying the rapid expansion of urban areas. While these 

river projects share many attributes with urban riverfront projects that have proliferated in Europe 

and North America over the same time period, there are some significant differences. To better 

understand the many urban river projects in China, we explore the influence of urban area 

expansion, social-economic development, different climates, the ‘Landscape Garden City’ 

designation, and the influence of Chinese classical garden design and Howard’s Garden City 

concept. We focus on the morphological transformation of urban river projects, excluding whole-

watershed or water resources development projects, although these larger-scale projects could 

certainly merit comparable study (Shuhan Shi, 2018). 

2.10. Methodologies of Urban River Front Transformation and Landscape Designing 

The stepwise regression was intended to combine explanatory variables by minimizing their multi-

collinearities where the variables are considered as in the table below. 
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Table 2.1: Variables used in the different stepwise multiple regression analyzes. 

 

Sources: (Shuhan Shi, 2018) 

2.11. Case studies of geospatial technology on potential dam site selection  

2.11.1. Global Experience: Bangladesh 

The dry-season water scarcity is a problem of crop intensification in many hilly areas of the world. 

The rainwater or runoff water harvesting (RWH) could be a potential solution for those areas. The 

methodologies and the criteria for selecting the site for RWH structure are available for macro-

watershed but not for micro-watershed. This study aims at selecting a suitable location of RWH 

structure for micro-watershed through all possible combinations of methodologies and criteria. For 

this, we developed a conceptual framework where a participatory approach, field and questionnaire 

surveys with remote sensing and GIS techniques were adopted. After preliminary selection of the 

watershed site through field surveys, four micro-watersheds were delineated using ArcGIS 

hydrological tools. Watershed delineation was carried out using SRTM DEM (automatic-

delineation) and Google Earth (manual-delineation). Integrated approaches involving both 
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biophysical and socioeconomic factors were followed for identifying the potential site for the 

RWH structure. In regards to biophysical assessment, various thematic maps, such as stream 

networks, slope, soil and land use were developed to describe the characteristics of each micro 

watershed. The socioeconomic considerations were the number of populations to be benefited, 

possibilities of expanding farming, and accessibility to the watershed reservoir in each micro-

watershed. Thus, the results obtained from biophysical and socioeconomic determinants reveal 

that the micro-watershed (MWS)-2 and MWS-3 are most suitable for the same scores and 

recommended for constructing the RWH structure. However, various attempts need to consider 

regarding the choice of crops on hill slopes, conservation of soil, and management of the structure 

for getting full potential benefits from the watershed reservoir (M Rafiqul Islam, and et.al., 2020). 

2.11.2. Continental Experience: Nigeria 

Water is an essential natural resource that is vital for sustaining every form of life existence. 

Availability of groundwater is spatially and temporally dependent upon the terrain of an area. In 

order to improve efficiency and effectiveness in water availability, supply and use, the construction 

of water harvesting structures across streams/watersheds is gaining drive in recent years. The 

increase in demand for water has led to the construction of water storage dams for various purposes 

such as community and industrial use, irrigation, flood control, hydropower and river canalization. 

Safety is the key consideration than cost and capacity as the failure of a dam often results to severe 

loss of lives and properties, hence the need to consider some important criteria for suitable dam 

siting. In this study, potential sites for construction of dams in Imo State, Nigeria, have been 

identified by using geographical information system and remote sensing techniques which were 

integrated with fuzzy logic to achieve the study objectives. Climatic and geophysical factors such 

as rainfall, runoff, stream order, soil type, geology type and land use were considered. These 

factors assigned fuzzy membership classes according to their contribution in locating suitable dam 

sites. The fuzzy members for all the factors were combined using the fuzzy overlay technique to 

produce the suitable dam site selection map. Majority of the selected sites were located in the north 

western part of Imo State which is characterized by high elevation and gentle slope (Ajibade, T.F. 

and et.al. 2020). 
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2.11.4. Countrywide Experience: Ethiopia 

The high dependency on rain-fed and the incessant erratic rainfall during the main growing seasons 

in Ethiopia pose a huge threat to agricultural production and productivity. Multi-criteria irrigation 

land suitability analysis and mapping can play an important role not only in sustainable use of 

scarce resources, but also in overcoming the global problem of water scarcity and crop production 

caused due to the high degree of rainfall variability and unreliability. The objective of this study 

was to determine suitable sites for surface irrigation along the Erer Watershed of East Hararghe 

Zone, Ethiopia. The study employed GIS-based multi criteria land suitability evaluation method 

considering fifteen factors, namely, soil pH, soil type, soil drainage, soil depth, AWSC, 

impermeable layer, ECE, CEC, phase, organic carbon, texture classes, obstacle to root, land use 

/land cover, slope, and distance from the river outlets to find suitable land for surface irrigation. 

Each factor was standardized to a common measurement scale so that the results represent numeric 

range giving higher values to more suitable and lower values to less suitable attributes. Using the 

Weighted Overlay tool, the values of each dataset were weighted and combined to find the most 

suitable location for irrigation using the ArcGIS environment. The results of the study revealed 

that about 386,731ha (11.7% of the watershed area) is highly suitable while 140,308 ha (36.3% of 

the watershed area) is not suitable for surface irrigation. The remaining suitability classes placed 

within the marginally and moderately suitable categories were about 151,120 ha (39.07%) and 

50,223 ha (12.98%) of the watershed area, respectively. The findings drawn from this study can 

play an indispensable role in boosting irrigable land and crop production in the study area by 

considering suitable irrigable lands in terms of the fifteen factors described (Kassaye H. and et.al. 

2019). 

2.12. Factors Affecting Dam Construction 

There could be several reasons for the construction of dams and water structures. The most popular 

reasons are for the regulation of excess water and flood control, soil erosion and sediment control, 

drought control, irrigation and hydro-electric power generation (Abushandi E. and Alatawi 

S.,2015). There are different classifications of dams mainly based on engineering and study area 

aspects such as hydraulic design, structural design, usage of dams, construction material used 

and/or capacity. Based on construction material, earth dams account for 62 % of all reported dams. 

In addition, there are several considerations of dam construction: 
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 Site topography and valley Shape 

 Geological structure and foundation conditions 

 Availability of construction materials 

 Overall cost 

 Spillway size and location 

 Roadway 

 Earthquake hazards 

 Climatic conditions 

 Environmental considerations 

 Length and height of dam 

 Life of dam 

2.13. Urban Environmental Management Information System 

The primacy of the metropolitan towns is acting as magnetic force for pulling the population and 

it is the major cause for the rural to urban and urban to urban migration of population. There is 

always a gap between urban resources, infrastructure supply and demand for the same. 

Under this circumstances society demands for the development and management of an urban 

planning and management mechanism based on latest updated spatial information fully and 

reasonably, will have the capability to provide information system for urban planning 

management, decision making urban planning administration, development of new developmental 

and pollution monitoring and control mechanism. The uniqueness of GIS technology lies in its 

basic capability like data capturing, presentation, categorization, data synthesis, simulation of 

spatial data, and easy updating of data spatial analysis. Basically, GIS is a tool towards automation 

of regional and urban planning department, up to date development and management mechanism 

and dynamic scientific policy making system. The basic system architecture towards urban 

management information system is given in the following figure. 
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Figure 2.3: Basic system architecture of urban environmental management information system 

Sources: (Tekalign Zewdu & Andualem Aklilu, 2012) 

2.14. Human Security and River Water Governance in Ethiopia 

Ethiopia is a country of rivers of which more than 90% traverse the national borders (Kloos, 2010). 

The best known is the Blue Nile, or Abbay River, not only vital for Ethiopia and the surrounding 

countries for its water, the river and its tributaries also carry nutritious silt during the rainy seasons 

that help fertilize the arid countryside it runs through, including Sudan and Egypt (Milkias, 2011). 

The highlands are the origin of many major rivers flowing through northeastern Africa to the 

Mediterranean and the Indian Ocean, which has led geographers to refer to Ethiopia as “The Water 

Tower of northeast Africa” (Milkias, 2011). Harboring several lakes together with significant 

groundwater resources and seasonal rainfall periods Ethiopia appears to be endowed with generous 

water resources. However, the variable geography and seasonal rainfall patterns induce a 

hydrological variability, which, in combination with poorly protected watersheds and almost no 

investment in water storage, leads to a country often afflicted with droughts and floods (World 

Bank, 2007. While Ethiopia is relatively water sufficient when using hydrological stress criteria, 

it is classified as “water scarce” according to the social water stress index (SWSI) (Kloos, 2010). 

Trans-boundary downstream effects have, historically, depended more on rainfall variation than 

on human activities but future scenarios will more be a result of infrastructure development such 

as hydropower and irrigation schemes. Anthropogenic activities will be the major influence 

(Awulachew, 2009). This will be especially prominent, and potentially ecologically devastating, 
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downstream of the Gibe III Dam on the Omo River and development of hydropower and irrigation 

schemes around Lake Tana, the origin of Abbay River (Blue Nile). 

Global river governance is now associated with ‘human security’ because water is linked with food 

security, energy security and environmental security. In this regard, a technology-oriented solution 

come to the scene to solve problem of ‘global water crisis’ and to save life. Nevertheless, 

technology alone never solved the problem. Rather water scarcity remains unsolved problem of 

the global community (De Stefanoa et al, 2014). At worst it is predicated that scarcity of water 

coupled with population growth, climate change and land degradation may lead to violent conflict 

and consequent human security threats. River governance in Developing countries are not in line 

with these features and mal governance often induced human security threats to the local people 

where they depend on it. In the following pages the paper highlights key concepts and relation 

between poor river governance and human security threats (Commission for Human Security, 

2003). 

2.15. Water scarcity and human security challenge 

Renewable freshwater resource constraints constitute one of the most critical challenges to 

sustainable development and human security in the MENA. Climate change is expected to 

exacerbate this challenge. Regional climate models have indicated that the MENA region is 

exposed to significant adverse climate change impacts due to rising temperatures and associated 

changes in rainfall patterns and freshwater runoff in a region that is already considerably warm 

and largely arid most of the year. What is increasingly at stake is no longer just the available 

quantity of renewable freshwater, but also the security of its supply. The MENA region’s 

renewable freshwater resource base is naturally quite limited. This is first and foremost due to the 

fact that the geographic area where the region is located is the most arid on Earth. 

Most of North Africa is subject to the harshest desert climate on the planet that of the African 

Sahara. In West Asia, the desert environment also predominates and dictates weather patterns in 

most of the Arabian Peninsula. Rainfall occurs in minor areas within these two sub-regions, mostly 

along narrow coastal shorelines. Brief seasonal snow cover is confined to few major mountain 

chains in Western North Africa and in Northern West Asia. Hydrologically, the region is altogether 

endowed with as little as 1 percent of global renewable freshwater resources. Much of the 

renewable freshwater supply that the region relies on for its people’s survival and wellbeing, and 
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for its development, is available to the region as surface freshwater flow that emerges in countries 

outside the region. Notwithstanding this hydrological constraint, the region is home to a much 

larger percentage of the world’s population about 6 percent, a situation that has created a 

challenging imbalance between the region’s naturally endowed freshwater resource base and the 

people who depend on it. About a century ago, the region had a much smaller population and 

therefore did not experience freshwater scarcity. Relatively speaking, freshwater was in fact 

plentiful. Now this is no longer the case. Population growth has put increasing pressures on the 

natural renewable freshwater resource base while supplies have remained more or less constant. 

This has resulted in an increasingly diminishing per capita share of renewable freshwater resources 

in the region; it is now about one-tenth of the global average. When the average per capita share 

of freshwater falls below 1000 m3 a country is deemed to be freshwater-scarce and experiences 

recurrent shortages.  The average per capita share of renewable freshwater resources in the region 

is around 600 m3. Rising pressures on the Middle East and North Africa’s limited renewable 

freshwater resource base have resulted in not only the steady decrease in the per capita share of 

this resource’s supply, but also in its increasingly reduced reliability. Rapid population growth, 

along with intensified agricultural and industrial developments and urbanization generally pursued 

without sufficient regulations for sustainable natural resource use in place have harmed the 

region’s freshwater resource base. 

Unregulated developments have led to the overexploitation of freshwater resources, including the 

depletion of non-renewable ones. They have also resulted in the degradation of renewable and 

non-renewable freshwater resources. When the quality of freshwater resources deteriorates, they 

may no longer be fit for drinking or for the cultivation of food crops. The degradation of freshwater 

quality leads to a reduction in its supply quantity for important consumption purposes, deepening 

shortages and stress. 

Climate change is expected to exacerbate the rising scarcity of renewable freshwater resources in 

most sub-regions of the Middle East and North Africa. Increased temperatures have been projected 

throughout the region, leading to rising evaporation rates that reduce surface and ground water 

runoff, and freshwater availability generally. A reduction in rainfall to varying degrees has also 

been projected for most areas of the region, with minor exceptions. 
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Yet the freshwater dilemma that the Middle East and North Africa is facing is not merely about 

the growing scarcity of this vital natural resource: it is also about its security. The latter is broader 

than and inclusive of the former. “Scarcity” is concerned with the quantity of the renewable 

freshwater resource that is available and of blue water specifically, which is the renewable supply 

of freshwater contained in surface and groundwater basins. “Security,” however, is concerned with 

this quantity, as well as with quality and stability, and how the risks and opportunities associated 

with its supply are managed. Renewable freshwater security is therefore of paramount importance 

for sustainable development and human security. 

In the Middle East and North Africa, renewable freshwater security is a concern because the region 

naturally experiences the highest variability globally in rainfall occurrence—inter-annually, 

seasonally, and spatially. The variability and unpredictability of rainfall patterns in the region, 

including of its quantity and timing, and the frequency and intensity of extreme weather events 

including droughts and flash floods, are projected to increase due to climate change. The security 

of the Middle East and North Africa’s renewable freshwater is at risk. 

Climate change’s impacts on freshwater security in the Middle East and North Africa are expected 

across the region. They will directly affect MENA countries that depend largely or entirely on 

internally generated renewable freshwater. Countries that rely on externally generated renewable 

freshwater resources have to take into consideration climate change impacts not only within their 

territories but also in external territories where such resources emerge. This creates an additional 

layer of complexity and uncertainty, involving extra-territorial factors, for policy-makers in these 

MENA countries to contend with. 

Freshwater scarcity and security have to be properly managed in the MENA region. Non-climate 

stressors that are responsible for increasing freshwater stress and insecurity have to be mitigated. 

Alleviating some of the pressures that freshwater systems in the region are subject to is crucial to 

restore the quality of many of the region’s resources, and to arrest the fast rate by which resource 

scarcity is rising. Safeguarding freshwater security is potentially a more critical challenge. 

Countries may be able to sustain stable development trajectories despite a certain level of 

freshwater scarcity as long as the security of the resource is maintained. Resource reliability is 

crucial for formulating and implementing long-term, efficient, and effective sustainable 

development policies. Ensuring renewable freshwater security in the Middle East and North Africa 
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will be critical for maintaining human security and socio-political stability in the region.  

((https://www.atlanticcouncil.org/blogs/menasource/in-the-face-of-climate-change-challenges-

of-water-scarcity-and-security-in-mena/)., n.d.) 

2.16. Water governance Crisis 

Water governance refers to the range of political, social, economic and administrative systems that 

are in place to develop and manage water resources, and the delivery of water services, at different 

levels of society. The notion of governance for water includes the ability to design public policies 

and institutional frameworks that are socially accepted and mobilize social resources in support of 

them. Water policy and the process for its formulation must have as its goal the sustainable 

development of water resources, and to make its implementation effective, the key 

actors/stakeholders must be involved in the process. Governance aspects overlap with technical 

and economic aspects of water, but governance points us to the political and administrative 

elements of solving a problem or exploiting an opportunity. Governance of water is a subset of the 

more general issue of the creation of a nation’s physical and institutional infrastructure and of the 

still more general issue of social cooperation. Water governance is concerned with those political, 

social and economic organizations and institutions (and their relationships), which are important 

for water development and management. Given the complexities of water use within society, 

developing, allocating and managing it equitably and efficiently and ensuring environmental 

sustainability requires that the disparate voices are heard and respected in decisions over common 

waters and use of scarce financial and human resources. Water governance is concerned with the 

functions, balances and structures internal to the water sector (internal governance). It includes the 

framing of social agreements on property rights and the structure to administer and enforce them 

known as the law. Influences also come from civil society and from the “current” government and 

these are considered parts of the external governance of water, which will be discussed later. 

Although issues can arise for water governance from the economic and technical spheres, in most 

countries the driving force is politics. Effective governance of water resources and water service 

delivery will require the combined commitment of government and various groups in civil society, 

particularly at local/community levels, as well as the private sector. The water crisis is a crisis of 

governance. A literature review reveals that this crisis concerns definitional issues, issues of 

ownership and access, boundary issues, the multiple uses of water, and the levels at which water 
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should be managed. Paradigms for managing water have evolved from integrated water resource 

management through more experimental and learning based adaptive governance to understanding 

that water is not a sector but a cross-cutting issue and should perhaps be dealt with through the 

‘nexus’ approach. The literature reveals a toolbox of policy instruments, infrastructures and 

institutions for managing water but concludes that solutions need to be crafted in a context relevant 

manner taking the relevant drivers of water use and misuse into account. 

It is increasingly recognized that the so-called ‘water crisis’ is essentially a crisis of governance 

(UNDP 2004; United Nations (UN) 2005, 2006). In water services this manifests itself in the 

fragmented institutional structures, the lack of clarity of roles and responsibilities, questionable 

resource allocation, patchy financial management, low capacity of implementing organizations ; 

and in the pervasive leakage of sector resources, weak accountability of politicians, policy-makers 

and implementing agencies, unclear or non-existent regulatory environments, and unpredictability 

in the investment climate for private sector actors (UN, 2006). Many of these problems are rooted 

in a general lack of knowledge and awareness of rights and responsibilities (there are very few 

Non-Governmental Organizations (NGOs) and Civil Society Organizations (CSOs) lobbying on 

water issues as compared with health and education). As a result, water often trails other basic 

services in getting on the poverty reduction agenda, even though it is predominantly the poor that 

lack access, and in addressing concerns surrounding equity and pro-poor service provision (United 

Nations 2005). 

In many developing countries the governance of the water sector as a whole is in a state of 

confusion and dysfunction with little responsiveness or accountability to citizens (Tropp, 2005). 

The lack of institutional clarity is a well-known aspect of government failure. It is proving 

extremely difficult for many governments to effectively confront the many intertwined issues 

concerning water. Not only is it difficult for departments within national governments to 

collaborate effectively, but problems are compounded when many management decisions have to 

be taken at sub-national and community levels, as the linkage and cooperation between different 

levels of government is often tenuous at best. But when considered in the light of governance, the 

challenges for government agencies to link to NGOs and the private sector for resolving water 

issues further complicate management and decision-making (UN,2006). 
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The term governance is now used widely by aid agencies but it has been defined in a variety of 

different ways. It originally served to connect debates on politics and administration which equated 

governance with government, but the focus has subsequently been broadened beyond government 

to encompass relationships between a range of state and non-state institutions. As such the term 

now refers broadly to ‘power and authority and how a country manages its affairs’ and 

‘encompasses all the mechanisms, processes, relationships and institutions through which citizens 

and groups articulate their interests and exercise their rights and obligations’ (DFID, 2007a). The 

emerging governance agenda is thus a broad one which reflects its multi-dimensional nature and 

diverse theoretical origins in different disciplines. Key themes which are directly relevant to the 

governance in water services agenda include:  

The role of the state is increasingly challenged at local, national and international levels with 

increased involvement of non-state actors in activities which have hitherto been considered the 

exclusive preserve of government. It is important to note therefore that the appropriate role of 

government in relation to different spheres of governance – including water – remains subject to 

ongoing debate and discussion.  

Institutional complexity, Governance concerns the function and interplay of institutions in the 

broadest sense including social networks and markets as well as state institutions. It is important 

to recognize that while institutions of governance may operate according to formal rules and 

procedures, outcomes are also shaped by informal norms, rules and expectations. There is a general 

consensus that governance is about establishing According to different scholars to Effective 

relationships, networks and partnerships to coordinate the activities of state, communities, private 

sector and civil society bodies towards collective societal goals. Centrality of politics, the 

particular value of the term governance is that it focuses attention on the formal and informal ‘rules 

under which power is exercised in society’ and highlights the conflicts inherent in decision-making 

processes. Current thinking suggests that governance needs to be understood as a product of social 

and political contestation and bargaining between multiple different actors. This has been 

accompanied by a growing focus on participation and empowerment of marginalized groups or 

individuals. In its popular usage the term governance is associated with ‘doing things right’ and in 

recent years efforts have been made to define general principles of ‘good’ governance. These have 

been variously combined in different governance frameworks used by bilateral and multi-lateral 
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donors. While these frameworks, which emphasize certain universal aspects of governance, 

provide a useful diagnostic tool, they have been criticized for masking the fundamentally contested 

nature of governance processes and the complex and dynamic forms it takes in particular contexts. 

The key challenge which this paper seeks to address is to understand how general governance 

processes interact with sectoral governance processes at different levels.    

2.17. Tourism Development in Ethiopia 

In Ethiopia, tourism industry particularly ecotourism could be legitimately described as one that 

is still in its infancy. Its current low level of development is often attributed to changes in 

governance systems and development policies, weak promotion, lack of trained manpower, 

finance, and knowledge and management capacity. In particular, the sudden and dramatic shift of 

the country’s political leadership and development ideology from Monarchical absolutism and 

markets to military dictatorship and socialism in 1974 had a dramatic arresting impact on both 

foreign and domestic tourism development (Ambelu, 2011). Moreover, lack of exposure to tourism 

markets is a significant challenge in attempting to carve net market share in the region and optimize 

on the rents that can be obtained from these assets.   

2.18. Potential and Challenges of Ecotourism in Ethiopia 

2.18.1. Potentials of Ecotourism in Ethiopia 

Ethiopia is one of the few countries in the world that have numerous resources for the development 

of ecotourism. According to Meniga and Ousman 2017, the country has plenty of cultural, 

historical, archeological and ecological heritages that are basic for the development of tourism in 

general and community-based ecotourism in particular. Similarly, (Sewunet, 2017) stated that 

Ethiopia is a country which is endowed with the vast array of ecotourism resources including 

cultural, historical, and archaeological and natural resources which are ideal for the development 

of sustainable ecotourism ventures. Moreover, Israel and (Ketema, 2015) argued that Ethiopia has 

stunning landscapes and biodiversity, diverse culture and tradition, and ancient historical places 

aging as old as 3000 years.  

According to (Aregawi, 2016), Ethiopia has an enormous potential as a tourism destination with 

rich collection of historic and natural sites that distinguishes it from most of its neighbors. He 

added that Ethiopia has unique natural and cultural historic tourism assets. Getachew (2020) 
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assured this fact that United Nations Educational, Scientific and Cultural Organization (UNESCO) 

recognizes different tangible and intangible world heritage sites in Ethiopia (Axum’s obelisks, the 

monolithic church of Lalibela, the Castel of Gondar’s, the Valley of Hadar where the skeleton of 

Lucy was discovered, Tia’s caved standing stones, and the Semen Mountains). 

2.18.2. Challenges of Ecotourism in Ethiopia 

A number of challenges may potentially affect negatively on the success of community-based 

ecotourism in developing countries. Some of these factors are discussed as follows. Poor 

Ecotourism Marketing: Marketing is the major barrier to establishing viable community-based 

tourism in rural communities. It should be adequately explored to gain sufficient benefits from 

tourism programmed (Asuk, 2018).  High level of involvement of local communities in 

community-based ecotourism projects and strong involvement of NGO’s in marketing of 

ecotourism products are essential to the development of CBE programmes (Scheyvens, 2011). The 

absence of these key community-based ecotourism parameters in a certain country/region may 

lead to the failure of community-based ecotourism programmes Fonseca (2012). In Ethiopia, 

particularly in the northwestern part of the country, weak marketing strategy and promotion to 

attract both domestic and foreign tourists were mentioned as potential community-based 

ecotourism development barrier (Alemayehu, 2011). Lack of Access to Financial Resources: 

According to (Asuk, 2018), effective participation of local communities in community-based 

ecotourism programmed can be affected by the availability of financial resources. He found the 

ability to access finance to support ecotourism investment programmed is a big barrier to the 

success of community-based ecotourism in the community of his study area. Similarly, (Dodds, 

2012) found that the lack of funding for community-based ecotourism in his study area has made 

it impossible for the development of necessary ecotourism infrastructure in the area.  Moreover, 

(Eshetie, 2012) described as there is no significant financial support come from local governments 

and investors including the NGOs operating in his study area.   

Conflict of interest over resource usage and Ownership Problems: There must be full participation 

of all the stakeholders for community-based ecotourism to be successful and this will only be 

possible when all conflicts have been resolved (Nelson, 2004; Fonseca, 2012 and Asuk, 2018).  

According to Bires (2014), there was ownership problem between church communities and the 

local government in his study area.  (Ambelu 2011) also found that land ownership issues were a 
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challenge for development of community lodges in some of the ecotourism sites and conflict over 

farming land border is sometimes raised by communities where the trekking routes passed adjacent 

to their farming land.  Moreover, Alemayehu (2011) reported the existence of inter-ethnic conflict 

between local communities over resource ownership rights of dry-season grazing and access to 

water points in his study area. 

Lack of Cooperation among Stakeholders: As different literatures indicate that lack of 

stakeholder’s cooperation is one of the main challenges for the development of Community Based 

Ecotourism Tourism.   According to (Berhanu, 2013), there is weak integration among different 

stakeholders in his study area. Similarly, (Alemayehu, 2011) also reported lack of stakeholders’ 

cooperation as a challenge for community-based ecotourism development in his study area. 

Infrastructure Challenges: Lack of basic infrastructure in tourism destinations, such as inadequate 

water supply, electricity and medical facilities is a common problem linked to community-based 

ecotourism (Asuk, 2018). (Eshiete, 2012) reported that facilities like electricity, road network and 

health centres were not adequate in most community based programmed in Ethiopia. (Ketema, 

2015) also stated absence of well-designed trekking pass, parking facilities, camping sites and land 

use planning along the lake. Moreover, (Bires, 2014) described as shortage of sufficient water, 

electricity, toilets and other facilities are the common challenges for the development of 

ecotourism. In addition, (Berhanu 2013) reported that poor health and accommodation services, 

very limited shopping, banking and postal service, absence of all-weather roads, and there is no 

telecommunication service in his study area, and challenges the development of ecotourism. 

Lack of trained manpower: Different literatures suggested that the ecotourism destinations have 

been challenged due to shortage of tourism/ecotourism professionals. According to (Berhanu, 

2013), there are a few tourism experts with poor qualification in his study area. Similarly, 

Alemayehu (2011) reported that there is no ecotourism expert or consultant who is in charge of 

ecotourism or community-based ecotourism activities in his study area. Moreover, (Bires, 2014) 

and (Aynalem2013) also stated that there is shortage of tourism professionals and majority of the 

staffs at culture and tourism office are not experts in tourism in their respective study area.   

 

 



35 

 

3. DESCRIPTION OF THE STUDY AREA 

3.1. Description of the Study Area 

Debre Berhan is a town in central Ethiopia, Located in North Shewa Zone of the Amhara Regional 

state, about 130 kilometres North East of Addis Ababa on the paved highway leading to Dessie 

Town. The town is located approximately at latitude and longitude of 9°41′N 39°32′E coordinates 

and divided in to nine kebelle for administrative units.  

It was founded by Emperor Zara Yaqoob, in response to a miraculous light that was seen in the 

sky at the time. Believing this was a sign from God showing his approval for the death by stoning 

of a group of heretics 38 days before, the emperor ordered a church built on the site, and later 

constructed an extensive palace nearby, and a second church, dedicated to Saint Cyriacus. Zara 

Yaqob spent 12 of the last 14 years of his life in Debre Berhan. 

Historian Richard Pankhurst offers the date of 1456 for the date of the founding of this church, 

providing a plausible argument that the light in the sky was Halley's Comet, which could have 

been in Shewa that year, although the traditional dates (10th day of the month of Maggabit, i.e. 6 

or 7 March) do not coincide with the days that the comet was most visible (13 through 17 June). 

Beresa River is one of the Amhara regional state all weather flowing surface water in Ethiopia. It 

is the high lands of Ethiopia on plateau adjoining the western rift valley escarpment and the upper 

Abay catchments which is the sub basin of the Blue Nile. The river is perennial which is crossing 

the town of Debre Berhan and has its source on the Western side of the great rift escarpment at 

about 30 Kms east of the town. The flow of the river is North West wards and it joins the Jemma 

River which forms the tributary of the Blue Nile. This area has the geographical location ranges 

from 09⁰ 35' 45" to 09⁰ 36' 45 " North latitude and from 39⁰ 29' 40" to 39⁰ 31' 30" East longitude 

with an elevation of 2840m and it has mono modal rain fall pattern as well has one peak (Asrat, 

2017). 
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Figure 3.1: Location Map of Beresa River Research area in Debre Berhan Town 

3.2. Population 

Based on the 2007 national census conducted by the Central Statistical Agency of Ethiopia (CSA), 

the town has a total population of 65,231, of whom 31,668 are men and 33,563 women. The 
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majority of the inhabitants practiced Ethiopian Orthodox Christianity, with 94.12% reporting that 

as their religion, while 3.32% of the population said they were Muslim and 2.15% were Protestants 

(EOTC Publication Committee, September 2015). 

The 1994 national census reported a total population for Debre Berhan of 38,717 in 8,906 

households, of whom 17,918 were men and 20,799 were women. The five largest ethnic groups 

reported in the town were the Amhara (90.12%), the Oromo (3.94%), the Tigrayan (1.81%), the 

Gurage (1.6%), and the Argobba (1.2%); all other ethnic groups made up 1.33% of the population. 

Amharic was spoken as a first language by 93.81%, Oromiffa was spoken by 3.04%, and 1.5% 

spoke Tigrinya; the remaining 1.65% spoke all other primary languages reported. The majority of 

the inhabitants practiced Ethiopian Orthodox Christianity, with 94.59% reporting that as their 

religion, while 4.05% were Muslim, and 1.02% Protestant. 

3.3. Topography and Drainage Conditions 

Debre Berhan town is located at higher altitude ranging 2750-2840 above mean sea levels. The 

altitude varies from place to place in which the central part is at higher elevation and the newly 

constructed places (expansion places) are at relatively lower altitudes. The town consists of a river 

at the entrance from Addis Ababa. 

3.4. Geology and soil characteristics 

Debre Berhan map sheet comprises of two litho-stratigraphic units, thick succession starting from 

Mesozoic sediments capped with Cenozoic volcanic rocks situated in the plateau and rift valley. 

The Mesozoic sediments mainly consist of medium-grained sandstone and fine to medium grained 

mudstone, the mudstone is intercalated with few gypsum lenses [5]. This sedimentation is 

associated with the two-major transgression and regression cycle or drowning of the craton. Based 

on lithological similarity, both the sandstone and the mudstone of the study area are correlative to 

the Amba Aradom Formation, sandstone and shaly sandstone and, upper sandstone and Upper 

Gypsum. In particular the top most part of Mesozoic sediments of the central part of northwestern 

Ethiopian plateau (including the NW part of the Debre Berhan map sheet) is classified into two 

formal litho-stratigraphic sequences: the Muger Mudstone at the base and the Debre Libanos 

Sandstone at the top. The Sandstone and the Mudstone of the study area are part of this packagem 
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and are the result of the same environment of deposition, sandy braided stream systems and 

shallow lagoonal deposits graded into meandering river facies, respectively that marks the start of 

a major regressive cycle in the Mesozoic (Geological Survey of Ethiopia, n.d). The volcanic rocks 

of Debre Berhan area is distributed in part of central Ethiopian plateau, rift margin and central rift-

zone, consisting of compositionally wide verities of volcanic products ranging from Tertiary to 

Quaternary in age. The NNE-SSW trending boarder faults (e.g., Ankober Boarder Fault) system 

separates the rift-zone and the plateau. The Tertiary sequence is mostly situated in the plateau and 

rift margin. The rocks of the Tertiary sequence are the dominant group of volcanic rocks in the 

study area, which were erupted from fissures, starting in the Oligocene (Geological Survey of 

Ethiopia). 

The soil profile of the town varies from place to place mainly black, reddish brown and gray soils 

covers different parts of the town. 

3.5. Climate Condition  

The major factors influencing rainfall in Ethiopia are the Inter Tropical Convergence Zone and 

winds blowing from the Atlantic and Indian Oceans. The variation in altitude throughout the 

country also influences climatic conditions. In addition, the micro-climatic changes over small 

distances are often created by differences in micro-relief. The traditional classification of climatic 

zones in Ethiopia is based on altitude and temperature. It divides the country into five climatic 

zones are shown in Figure 3.1 and summarized in Table 3.1 (Ethiopian Roads Authority (ERA, 

2013). 

Table 3.1: Climatic zone based on altitude and temperature 

Climatic zone Elevation (m) Average 

Temperature (0c) 

Average Annual Rainfall 

(mm) 

Wurch (cold) >3200 <10 <800 

Dega (cool-cold) 2300-3200 10-16 1000-2000 

Weina Dega 1500-2300 16-20 1200 

Kola (hot-warm) 500-1500 20-28 600/1000 in some places 

Berha (hot) <500 28-34 <400 
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Figure 3.2: Traditional climatic zone in Ethiopia 

Source: Ethiopian Roads Authority (ERA, 2013) 

3.6. Rainfall 

Rain fall data collected by National Meteorological Service Agency substation on Debre Berhan 

town located at latitude of 093800, longitude 0393000 and altitude of 2750 for 24 years (1990-

2013) shows that the mean annual rain fall is 897.9 mm. Like other major towns in Ethiopia, Debre 

berhan town received highest rain fall from July to August as shown in Figure 3.2. Since the 

average altitude of the area under investigation is 2750 m, the climatic zone by traditional 

classification is Dega (cool-cold). 
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Figure 3.3: Mean monthly rainfall distribution of Debre Berhan town (1990 - 2013 G.C.) 

Source: Ethiopian Roads Authority (ERA, 2013) 

3.7. Temperature 

In Ethiopia, the mean monthly temperature varies slightly throughout the year, although the 

difference between the minimum and maximum temperatures is high only in the dry season. 

According to the National Metrological Agency of Ethiopia, the highest mean maximum 

temperatures in the country, in the range of 40oC to 45oC, are recorded in the Afar depression. The 

other hot areas are the north-western lowlands close to the border with Sudan, which experience a 

mean maximum temperature of 40oC in June, and the western and south-eastern lowlands with 

mean maximum temperatures of 35oC during April. Most of the Somali, Dire Dawa and Afar 

regions are also hot for several months in a year. The lowest mean temperatures in the range of 

5oC to 15oC or even lower are recorded in the morning or at night between October and January 

in the highland areas, with an elevation of over 2,000 m above MSL. In these areas, the midday 

warmth diminishes quickly by late afternoon and nights are usually cold Ethiopian Roads 

Authority (ERA, 2013). 

Data recorded from national metrological service of Ethiopia shows the mean maximum 

temperature of Debre Berhan town is 19.6oC, mean minimum temperature of 6.2oc and average 

monthly temperature of 12.9oC. From February to June the town receives highest temperature and 

from October to December lower temperature is dominant.  
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3.8. Soil Formation and Deposit 

Soil is formed by the process of ‘Weathering’ of rocks that is disintegration and decomposition of 

rocks and minerals at or near the earth’s surface through the actions of natural or mechanical and 

chemical agents into smaller and smaller grains (Venkatramaiah, 2006). The main agents 

responsible for this process are exfoliation, unloading, erosion, freezing, and thawing. Chemical 

weathering causes both reductions in size and chemical alteration of the original parent rock. The 

main agents responsible for chemical weathering are hydration, carbonation, and oxidation. Often, 

chemical and physical weathering takes place in concrete (Venkatramaiah, 2006). The physical 

process may be erosion by the action of wind, water or glaciers, or disintegration caused by 

alternate freezing and thawing in cracks in the rock. The resultant soil particles retain the same 

composition as that of the parent rock. Particles of this type are described as being of ‘bulky’ form 

and their shape can be indicated by terms such as angular, rounded, flat and elongated. The 

particles occur in a wide range of sizes, from boulders down to the fine rock flour formed by the 

grinding action of glaciers. Soils that remain at the site of weathering are called residual soils. 

These soils retain many of the elements that comprise the parent rock. Alluvial soils, also called 

fluvial soils, are soils that were transported by river and streams. The composition of these soils 

depends on the environment under which they were transported and is often different from the 

parent rock. Glacial soils are soils that were transported and deposited by glaciers. Marine soils 

deposited in a marine environment (Venkatramaiah, 2006). 

3.9. Mineralogy of Soils 

Mineral particles are inorganic materials derived from rocks and minerals. They are extremely 

variable in size and composition. Primary minerals: present in original rock from which soil is 

formed. These occur predominantly in sand and silt fractions, and are weathering resistant (quartz, 

feldspars). Secondary minerals: formed by decomposition of primary minerals, and their 

subsequent weathering and decomposition into new ones (clay minerals). Humus or organic matter 

(decomposed organic materials). 
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4. METHODOLOGY 

4.1 Materials Used  

4.1.1. Thematic Area 2 

4.1.2. 1. Software’s  

It is ArcGIS software and its extensions that is mainly used in addition to some others that are used 

rarely for minor purposes such as Google Earth, Global Mapper, AutoCAD, Spectrum and Sokkia 

Link and DNR Garmin for uploading spatial information and conversion purposes, Notepad (MS 

excel) for further viewing, editing and arranging the spatial data of GPS whenever needed. 

4.1.2.2. Equipment’s and Tools 

Total station, Level Instrument and GPS were among main Equipment’s used for collecting the 

spatial (locational) information that helps determine the horizontal and vertical controls, distance, 

area and boundaries of the study area. Computer is also a machine that is most commonly used for 

data processing and the final output preparation. In this study, mostly laptop computer used due to 

several reasons of which one and very important is that it is portable and comfortable in handling 

and data storage, processing, analysis and further preparation of the final output. Secondly the 

researchers can take it where ever wanted during data gathering period. The other behind is that 

laptop computer is more accessible to the researcher than the desktop computer.    

Table4.1: List of Materials  

Hardware 

No Name  Company Purpose/for 

 

 

1 

GPS  Garmin  Establishment and Identifying horizontal and 

vertical controls 

Total station Sokkia Collecting the horizontal and vertical control 

points 

Level  Sokkia Measuring the vertical distance of a point 

above mean sea level 

Software 

 DNR Garmin Garmin  Downloading the collected data 
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4.1.2. Thematic Area 3 

To investigate the engineering properties of selected site, at least five boreholes will be selected 

following Geomatics and Surveying Engineering reconnaissance survey result of the area. Since 

the central area of the town is mainly covered by rocks at shallow depth most of the sampling 

boreholes should be at great distance from central part of the city. In order to recover samples 

excavation should be done to a greater depth of 30 or 40 meter. Disturbed and undisturbed samples 

should be collected in the field and transported for laboratory testing. Locations of the boreholes 

should be determined by hand held GPS. From the recovered samples the following laboratory 

tests are going to be done.  

 Natural moisture content  

 Unit weight test 

 Specific gravity test  

 Atterberg limit tests  

 Grain size analysis  

 Sieve analysis (wet method)  

 Hydrometer test 

 Constant head and falling head permeability test 

 Triaxial Compression Test  

 One-dimensional consolidation test  

All the above tests should be done according to American Society for Testing Materials (ASTM) 

standard. 

4.1.3. Thematic Area 4 

The equipment’s and Tools required for assessment, data collection and analysis were arranged 

under two phases based on their order of utilization. 

I. For Design phase I 

2 AutoCAD (version 2007) Autodesk Plotting and exporting data into GIS 

environment 

ArcGIS (version 10.5)  ESRI building geo-database and make analysis 
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 Surveying equipment for collecting elevation data 

 GPS  

 Tape  

 Flow measuring devices 

 Shovel  

 Plastic bags 

 Bucket for water collection 

 Stationary materials (Paper, pen, note book, etc.) 

 Camera 

II. For Design phase II 

 Tape 

 Shovel  

 Spade 

 Construction material (stone, cement, concrete, sand, etc.) 

 Machinery (driller, ex-coveter, mixer, bulldozer, etc.) 

 Camera  

 Others many more 

4.2. Methods 

4.2.2. Thematic Area 2 

Sources of Data 

Two identified sources of data were Primary data sources and Secondary data sources. Primary 

data sources were whole water shade portion of Beresa River, portion of Debre Berhan Town, 

Debre Berhan Community especially around the River bank while secondary data sources were 

Aerial Photograph of North Showa and Debre Berhan Town, Published literatures from the web 

and unpublished documents both qualitative and quantitative in addition to different pertinent 

organizations.  
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Table 4.2: List of Data Sources 

*EGA-Ethiopia Geospatial Agency; USGS-United States Geological Survey 

Methods of Data Preparation  

After collecting all Materials and data that enables the output to be achieved, different methods 

were used for processing inputs and to meet the objectives. 

 Therefore, the study used the above tabulated data using Geospatial tools to come up with the 

findings. The primary data source was gathered through Garmin GPS for the purpose of delineating 

the catchment size of the river. By doing this; the researchers were calculated the catchment area 

to select the optimal site of the dam. Moreover, the secondary data source dada was converted into 

the appropriate file format and imported into GIS environment for the purpose of defining 

projection, geo-referencing, extracting data for further analysis. Using spatial analysis tool, the 

overall process was performed to select the optimal dam site as indicated below in the model.  

 

 

 

 

Item Data Source Format  Purpose/for 

Primary Catchment 

Area 

Ground survey .txt Delineating the catchment area of 

the river 

Secondary 

data 

Road 

network  

Google earth  .shp Describing proximity from dam  

 

 

 

 

Geology EGA  .shp Extracting geology type  

Soil  EGA grid Identifying the soil type  

River  Google Earth .shp Knowing the proximity from dam  

Land use  Structural plan 

of D/berhan 

town  

.shp Showing the land use/land cover  

DEM USGS grid Generating slope  

Boundary D/berhan town 

Municipality 

.shp Demarcating the study area 
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Figure 4.1: Technological Schemes of Optimal Dam Site Selection of Beresa River 

4.2.3. Thematic Area 3 

Field study 

The field study includes drilling of five (5) boreholes up to a depth of (10-15) meters below the 

existing ground level using a rotary air drilling machine provided with auger of 40-cm diameter. 

The drilling has been made under the supervision of the engineer of (MSL) laboratory. Samples 

representing different soil layers were collected, examined, labelled and sealed at the site then sent 

to the Material & Soil laboratory. The soil logs of each bore hole and the water table were recorded. 

Also, one standard penetration test (SPT) test was performed according to ASTM D1586-

67(1974)” Penetration Test & Split Barrel sampling of Soil” up to (9.0) m depth at 1.50m intervals. 

The SPT test consists of a split spoon barrel at the end of expanding rods. The split spoon barrel 

is driven 45 cm into the soil by free falling of a 63 kg hammer from 76cm height. The number of 

blows required for each 15 cm penetration is recorded and the number of the last 30 cm is 

Spatial Analysis 

Geology LU/LC  Catchment size Soil  Road River  DEM  

Slope  
Digitized Geometry calculation 

Area 
Rasterization 

Reclassification 

Optimal Dam site Weight overlay 

Analysis 
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summarized and named (N30). Other properties such as relative density, angle of internal friction 

and unconfined compressive strength are estimated from the test. The consistency of the cohesive 

soil was measured using the Pocket Penetrometer on site. 

Sampling 

Samples were obtained every 1.5 m interval throughout the drilled depths up to 10 m depth using 

standard Split Spoon Sampler. The recovered samples were examined, described and classified 

then covered by plastic cap and placed in moisture proof plastic bags and transported to laboratory 

for testing.  

Pocket Penetrometer Testing  

In addition to SPT testing, assessment of consistency of the cohesive silty clay and sandy clay was 

made using Pocket Penetrometer on site. The results are shown in summary sheet of laboratory 

tests. 

Laboratory Tests 

Representative samples of the soil layers were tested to determine the physical, mechanical and 

chemical properties of the ground materials. The following tests were performed according to the 

American Society for testing and Materials (ASTM) and the British Standards (B.S.):   

1- Natural Water Content Test.                                 ASTM D 2216-92 

2- Grain Size Analysis by Sieves.                             ASTM D 422-92. 

3-Liquid and Plastic Limits and Plasticity Index.     ASTM D 4318-93  

4- Field unit weight.                                                  ASTM D2937 

5- Unconfined Compressive Strength.                      ASTMD2166 

6- Consolidation tests                                                ASTMD2435 

7. Direct shear tests                                                   ASTM D 3080      

4.2.4. Thematic Area 4 

I. Data collection Methods 

 Primary data were collected from field by direct measurement 
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 Secondary data was collected from various sources as listed below: 

 Meteorological data (rainfall, sunshine hour, humidity, wind speed, etc.) from National 

Meteorological Agency of Ethiopia (Addis Ababa), 

 River flow data from Ministry of Water, Electric and Irrigation (Addis Ababa) and  

 Topographic Map with scale 1:50,000 from Ethiopian Geospatial Agency (Addis Ababa) 

for site selection and for irrigation and drainage canal design together with site survey data 

etc. 

II. Methods of Data Analysis 

 Data consistency, homogeneity and outlier was checked  

 Site selection 

 Existing river flow   

 River condition (river length, abutment condition, foundation condition) (main design 

parameters) 

 High flood mark levels 

 Site survey data (by surveyor and labour) for the design of the dam and its ancillaries  

 Estimating the missing was done  

 Design Proceeding of the dam 

Moreover, the HEC-GeoRAS floodplain mapping hydraulics model has been used based on the 

observed peak flow data from some selected gauging stations. The DEM and other important 

components of flood hazard and inundation extent mapping have been analysed using ArcGIS and 

HEC-GeoRAS. The most commonly used and selected flood generating factors, such as drainage 

density, digital elevation model, land use, soil type, rainfall, and slope were combined for flood 

hazard assessment using ArcGIS. The HEC-GeoRAS/HEC-RAS hydraulics model has been used 

based on the observed peak flow data for six selected gauging stations to map inundation areas. 
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Figure 4.2: Technological Schemes of River Flood Model Design of Beresa River 

4.2.5. Thematic Area 5 

Research Approach 

To properly address the issue under investigation, both the qualitative and quantitative approach 

had been employed simultaneously for their complimentary strength. This approach, mixed 

research approach, “…an emergent methodology of research that advances the systematic 

integration, or “mixing,” of quantitative and qualitative data within a single investigation” (Jifa, 

2013), which enabled the researchers to analyse qualitative and quantitative data so as to verify 

and substantiate the findings. Mixed method research is thus a new but distinct methodology that 
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involves collecting, analysing and integrating quantitative and qualitative data in a single ongoing 

research study. This approach has the advantage of minimizing the risk of over self-reliance on a 

single methodological approach and provides a more complete and comprehensive understanding 

of the research problem through data triangulation and validation. 

Sample size and Sampling Techniques  

The target population for this study was all population living in the Beresa River banks. The Beresa 

river catchment areas which were included under this study had been from the upper catchment 

near to Qundi_Tora Mesk down to the lower catchment of the confluence of Beresa and Addabay 

River. Basically, the study data collections focus on three sites: upper catchment, middle and 

lower. Since there was no fixed number of target populations of the research, the unknown sample 

size determination formula (Foddy, 1998) will be used: 

Sample Size = Whereas 

P = population estimated (30%) 

q = refers to the value derived by subcontracting from (70%) 

Z = refers to the level of confidence (2.576) 

E = refers to the maximum deviation tolerated from the population (deviation from the population 

percentage (5%) 

=30x70x2.5762/52 =13935/25 =557.  

Therefore, 585 respondents were identified as sample including return rate (5%).  

The sample size for interviews and FGD had been determined based on data saturation principle. 

To select individuals for questionnaires, the researchers plan to employ a convenience sampling 

technique which is a method by which a researcher like purposive sampling intentionally draws 

samples considering certain factors that are deemed to be relevant for the research (Farrokhi F. , 

2012). Here the factors that would be considered by the researchers are availability of target 

population and conducive environment for data collection. Therefore, the researchers’ choice 

convenience sampling techniques to include individuals who are present adjacent to Beresa River 

at a time of data collection. On the other hand, to select informants for interviews and focus group 

discussion the researchers employed ‘expert sampling’; “a technique where respondents are chosen 
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in a non-random manner based on their expertise [knowledge and experience] on the phenomenon 

being studied” (Bhattacharjee, 2012:69). Thus, a sample of expert is more credible since they are 

more familiar to the subject under study. Accordingly, experts and officials had been selected and 

interviewed purposively with deliberate regard of the researchers. 

Sources of Data, materials and Instruments of data collection 

Both primary and secondary sources of data were used to conduct this study. Primary data had 

been gathered through Key informant interviews, Focus Group Discussion, questionnaires and 

qualitative filed research which include in-depth interview and filed observation.  Because of their 

experience, proximity, knowledge and their day to day activities on the subject under study, key 

informants were considered to be relevant sources of information about the past, present and future 

situation of the issue under study. Thus, knowing their experiences, perceptions and values were 

considered. In this case, key informant interviews had been conducted through face-to-face 

interview.  

Most of the questionnaires which have been provided mainly for households of the local 

community were structured around ‘yes’ or ‘no’ questions, while the additional questionnaires, 

were structured around a Likert scale which varied from Strongly Agree (SA), Agree (A), not sure 

(NS), Disagree (D) and Strongly Disagree (SD). These questionnaires that have been structured 

around a Likert scale were exclusively provided for government employs, officials and expertise, 

because, these questionnaires were somehow comprehensive ideas of community-based 

ecotourism and require critical understanding to respond. Moreover, case studies were also taken 

as special investigations of biodiversity and movements of the local people towards Beresa River 

for recreation.  

Focus Group Discussion (FGD) with those individuals who were (in) direct beneficiary of the river 

had been conducted. In this regard, a total of five FGDs for each theme, each FGDs with eight 

discussants, were conducted with beneficiaries of the river so as to understand riparian issues. The 

participant for FGDs were selected purposely based on their availability, willingness and other 

factors concerned. A qualitative filed research to the Beresa River were also conducted which were 

included in-depth interviews and filed observations. The filed survey was covering the river 

segment from upper catchment around Tora Mesk-Qundi via Debre Berehan town to lower 
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catchment. Finally, quantitative data were collected from peoples living in the Beresa River banks 

to cross-check or validate qualitative data collected using diverse instruments. 

On the other hand, to substantiate the data gathered through primary source secondary data were 

collected from public documents, policy documents, public records and reports. Along this, 

specific laboratory test and software and program were used for themes that need such kind of 

material. Details of the requirement and procedures will be elaborated by each specific thematic 

area. 

Members of the community were engaged in various activities. They went off to their work place 

early in the morning and returned in the evening. This made it difficult to access member of the 

community in the day and also prolonged data collection. To overcome this challenge group 

discussion was focused to government officials, administrative leaders. By and large, the 

researchers used scheduled Questionnaires in which mainly researchers themselves collected the 

data rather than hiring other data collectors in the selected sites due to the aforementioned 

pandemic of Covid-19. A face to face interview was conducted by keeping physical distancing 

with whom the researchers interviewed.  

Data Analysis Techniques  

The data collected for this study were subjected to qualitative as well as quantitative (descriptive 

and inferential statistical) analysts. The data analysis method of this study has been made based on 

sequential exploratory research approach. The study first present and interpret qualitative data 

followed by quantitative data. In this way the qualitative data were analysed by arranging and 

portraying the data collected through interviews and FGD in a way that help to detect patterns or 

problems, explore associations that exist in the data. In this analysis reiteration and elaborations of 

key concepts and suggestions were made on the findings that fit with the existing literature under 

investigation, while the quantitative data have been analysed using descriptive analysis. A 

descriptive method is mainly used to condense data into more informative and meaningful manner. 

Both Statistical Package for Social Science (SPSS version 20) and Simple statistical techniques 

like means, percentages and tables will be used for this purpose. While doing so the researcher 

identified dissimilarities while comparing the findings secured against literature reviews. Finally, 

the interpreted data have been used to identify the trends, actors and human security issues 

associated with Beresa River governance. 
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4.2.6. Thematic Area 1 and 6 

 Research Approach 

This study attempts to examine the trends, actors, riparian issues, and challenges of human security 

in the case of Beresa river pollution. To properly address the issue under investigation, this study 

will employ qualitative research approach, “…an emergent methodology of research that advances 

of qualitative data within a single investigation…” (Creswell and Wisdom, 2013:1 emphasis 

original), which enables the researchers to analyse qualitative data so as to verify and substantiate 

the findings. Qualitative method research is methodology that involves collecting, and analysing 

qualitative data in a single ongoing research study.  

Therefore, to critically look at and examine the complex, socio-economic, and politico-dynamic 

nature of the issue under study, this research will employ qualitative research deigns. Though the 

nature of the issue under study requires a theoretical and conceptual perspectives and qualitative 

research approach, for the sake of comprehensiveness the study will employ sequential exploratory 

research. Sequential exploratory approach is a perspective of applying qualitative data collection. 

This enables the researchers to substantiate the qualitative data with the quantitative data.   

Population, Sample and Sampling Techniques 

The target population for this study is all population living in the Beresa River banks. The Beresa 

river catchment areas which are included under this study will be from the upper catchment near 

to Qundi_Tora Mesk down to the lower catchment of the confluence of Beresa Addabay River. 

Basically, the study data collections focus on three sites: upper catchment, middle and lower.  

The sample size for interviews and FGD would be determined based on data saturation principle. 

To select individuals for interviews, the researchers plan to employ a convenience sampling 

technique which is a method by which a researcher like purposive sampling intentionally draws 

samples considering certain factors that are deemed to be relevant for the research (Farrokhi F. &.-

H., 2012). Here the factors that would be considered by the researchers are availability of target 

population and environment for data collection. Therefore, the researchers’ choice convenience 

sampling techniques to include individuals who are present adjacent to Beresa River at a time of 

data collection. On the other hand, to select informants for interviews and focus group discussion 

the researchers will employ ‘expert sampling’; “a technique where respondents are chosen in a 
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non-random manner based on their expertise [knowledge and experience] on the phenomenon 

being studied” (Bhattacherjee, 2012). Thus, a sample of expert is more credible since they are 

more familiar to the subject under study. Accordingly, the researchers will purposively select and 

then interview displaced people and officials. 

Sources of Data sources, materials and Instruments of data collection 

Since the study is a multi-layered, different materials and sources will be used. Primary sources of 

data will be collected through interviews, FGD, Key informant interview and observation. 

Secondary sources will be gathered from published and unpublished sources such as books, journal 

articles, reports, archival sources and so on. Instruments employed to gather primary and 

secondary types of data are discussed in the following section. 

Instruments of Data Collection 

Primary data will be gathered through Key informant interviews, Focus Group Discussion, and 

qualitative filed research which will include in-depth interview and filed observation.  Because of 

their experience, proximity, knowledge and their day to day activities on the subject under study, 

key informants are considered to be relevant sources of information about the past, present and 

future of the issue under study. Thus, knowing their experiences, perceptions and values are 

crucial. In this case, key informant interviews will be conducted through face-to-face interview.  

In view of that, Key informants from Debre Berhan town administration, Debre Berhan water and 

sewerage authority, Kebele administrations (water and sewerage related offices) that share the 

river basin, Debre Berehan municipal city and other woreda as administration that share the river 

basin will be interviewed. Along this, private and public institutions, that are (in) directly depleting 

or conserving the river ecosystem, found in the left and right bank of the river from the upper 

catchment to the lower catchment will be also interviewed as key informants.  

Focus Group Discussion (FGD) with those individuals who are (in) direct beneficiary of the river 

will be conducted. In this regard, a total of five FGDs for each theme, each FGD with eight 

discussants, will be conducted with beneficiaries of the river so as to understand riparian issues. 

The participant for FGDs will be selected purposely based on their availability, willingness and 

other factors concerned. A qualitative filed research to Beresa River will be also conducted which 

will include in-depth interviews and filed observations. The filed research will cover the river 
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segment from upper catchment around Tora mesk-Qundi via Debre Berehan town to lower 

catchment. Finally, qualitative data will be collected from peoples living in the Beresa River banks 

to cross-check or validate data collected using diverse instruments. On the other hand, to 

substantiate the data gathered through primary source secondary data will be collected from public 

documents, policy documents, public records and reports. Along this, details of the requirement 

and procedures will be elaborated by each specific thematic area. 

Data Recording Techniques 

In order to record the interviews, the researchers will use a combination of tape recording and note 

taking techniques. Although tape recording is a more preferable technique (Foard et al., 2006:192-

193), in some cases recording may be impossible either because of interviewees refusal or 

researcher’s decision of not to use it. In this regard, the researchers will use both techniques 

depended on the circumstances.   

Method of Data Analysis 

The data analysis method of this study will be based on sequential exploratory research approach. 

The study first present and interpret qualitative data. In this way the qualitative data will be 

analysed by arranging and portraying the data collected through interviews and FGD in a way that 

help to detect patterns or problems, explore associations that exist in the data. In this analysis of 

key concepts and suggestions will be made on the findings that fit with the existing literature under 

investigation will be analysed using descriptive analysis. A descriptive method is mainly used to 

condense data into more informative and meaningful manner. While doing so the researcher will 

identify dissimilarities while comparing the findings secured against literature reviews. Finally, 

the interpreted data will be used to identify the trends, actors and human security issues associated 

with Beresa River pollution. 
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5. ANALYSIS, RESULT AND DISCUSSION 

5.1.1. Thematic Area 1 

5.1.1.1. Trends, actors and challenges of water governance 

What are the trends in water governance? 

There is a growing perception that the governance of water resources and water services (and of 

many other things) functions more effectively within an open social structure which enables 

broader participation by civil society, private enterprises and the media, all networking to support 

and influence government. The ideology of a command and control or a hierarchical central State 

system caring for its citizens has been replaced in many countries by market-led water governance 

models. However, the honeymoon with the laissez-faire market-led model is over as it is now 

regarded as being too simplistic and not representative of wider societal values. The trend now is 

for distributed water governance systems to supplement formal authority by an increasing reliance 

on informal authority, for example, through genuine public-private coordination and co-operation. 

This can avoid governments being caught up in the contradictory roles of being both a provider 

and regulator of services. 

Even though it is preached that there must be effective usage of water resources, trends of water 

governance on Beresa River is poor. There was some attempt in usage of river during both imperial 

and Dergue regime though it was insignificant. For instance, the Dergue regime tried to develop 

hydropower on the river. 

Beresa River will have sizeable contribution for communities if it is managed in well manner. 

unfortunately, the river is not giving proper service for the people as it is anticipated from its 

potential. There are a number of reasons for the failure in usage the water as the researcher grasped 

information from key informants and it is possible to wind reasons from both local government 

and communities. The government don’t have sufficient project on it and communities are 

inserting dirty material into the river.in addition, communities are not alert in keeping the river.   

Pictures below show that there is poor governance system in the river. The people around the river 

are reluctant in managing of the river. There is question of ownership around the river. For 

instance, Amesa Aleka Wldetensaye briefed that there are impositions of flower factory owner 

around the river by considering the factory as it is owner around the river. 
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Figure 5.1: Trends of Beresa River 

Actors on Beresa River 

There are number of actors in usage and utilizations of river at worldwide.  Especially, on current 

world, states are competing each other in utilizations of water resource. There are different actors 

on bersa river. These include communities, government, investors and small business enterprise 

owners. 

Water Governance Challenges 

Economic, political and environment change 

Water governance challenges are invariably complex. Even though desirable, they are not solely 

linked to, for example, the selection of water management strategies that involve greater 

involvement of the private sector, decentralisation, integration and increasing emphasis on 

managing demand. The fundamental challenge is to establish systems of water governance that 

take account of and adapt to societal, economic and environmental conditions that are 

characterised by uncertainty, variability and change. It is just not possible to develop water 

management strategies and plans that will solve all water management problems now and well into 

the future. Instead, water governance capacity must be developed (i.e. information systems, 

stakeholder platforms, legal and regulatory mechanisms, executive capabilities and conflict 
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resolution systems) to enable society to respond to and adapt to uncertainty, variability and change 

that could be local or regional, short or long term, political, economic or environmental. 

5.1.1.2. Stakeholder participation 

In water management, the boundaries of consent are shifting, through increased stakeholder 

participation in decision-making at both the water use and water resource (river basin) levels 

(Wester et al, 2003). It is clear, however, that the size of the population in most river basins, large 

villages or municipalities is such that it precludes the direct participation of all stakeholders in 

basin level decision-making. The question of who will represent large groups of stakeholders is a 

highly political one. The relationship of the people participating in any multi-stakeholder process 

to their constituents is problematic, especially when third parties are involved. It is a nostrum of 

development work that third-party facilitators (researchers, consultants, NGOs) are needed to 

identify, mobilize, organize and inform stakeholder groups (Wester et al, 2003). But, as pointed 

out by Edmunds and Wollenberg (2001), the relationship of a representative to his/her constituency 

is perhaps most politically charged when representatives of a group are designated by outsiders or 

are accountable to them, as is often the case in multi-stakeholder negotiations. 

5.1.1.3. Purposes of Beresa River 

Beresa River is giving various services for communities. For instance, Asrat (2017) had 

investigated the irrigable land and water resource potential of Beresa watershed for the 

development of surface irrigation. His study revealed that 28.11% of the catchment area has 

irrigable potential. Some services are for washing purpose, animals, Vegetables such as carrot, 

potatoes, onion, Irrigation (small farming), Hotel and Recreation. 

5.1.1.4. Challenges on Bersa River 

There many challenges that affect Beresa River in various ways. The data from forest and 

environmental protection authority show that there are different pollutants which are inserting in 

the river with many actors. For instance, leather factory, flower factory and the surrounding 

dwelling insert dirty materials into the river. This in turn pollutes the river as a whole. The head 

of Authority briefed researchers about the pollution of the river in detail. 
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In the same way the vice head of water and sewerage Authority of Debere berhane Elias Wondimu 

also stated the problem which are related to Beresa River. According to author there, many 

challenges regarding to the river. One of the challenges is residue of factories from different sites. 

The local communities also briefed us the problem of the river. Hamsa aleka woldetensaye Reta 

told us that there are disturbances from different sides including residues of factories. Mr.Tesfaye 

Berhane, kebele 01 manger also told us the seriousness of the problem. In addition to this, people 

are reluctant concerning Beresa River. They are not initiated to have a plan on Beresa River. 

 

Figure 5.2: Challenges of Beresa River 
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Poor governance 

Conventional wisdom is that the challenge of achieving pro-poor water governance can be met by 

initiatives such as: 

 • Ensuring that the needs of the poor and, particularly poor women and children our considered 

when strengthening water policies and laws; 

 • Ensuring that the poor have access to information and play an active role in decision-making 

particularly when it affects them; 

 • Introducing pro-poor safeguards in integrated water resources management work such as in river 

basin planning and management, water rights and entitlements, and allocation. • Mainstream 

gender and development issues in all water sector activities. However, Cleaver et al (2006) state 

that the consensus on the desirability of good governance implies that there is also a consensus 

that it will lead to ‘good outcomes. Despite a plethora of case study documentation of good 

practice, this consensus masks a lack of enquiry and understanding as to how governance works 

out in practice and how outcomes are achieved. What processes are involved in the relationship of 

the various systems of governance? How do they lead to the management of water resources and 

the delivery of water services? What do we mean by ‘good water governance’ and how can we be 

sure that ‘good governance’ leads to ‘good outcomes’? There is, as yet, little understanding of the 

importance of localisation and contextualisation in how governance systems evolve, and how these 

result from precedent, the environment and local practice. There is also little understanding of how 

water governance systems impact on the lives of individual citizens, and little effort to differentiate 

the impact on the lives of poor people, yet this is of particular importance in the context of the 

MDGs and the emphasis on the eradication of poverty. 

Bersa River is poorly managed since its antiquity. Concerned bodies are not fully discharged their 

responsibilities propely.as it was obtained from key informants, there are a number of reasons 

which shows its poor management. This poor governance has direct impact on river and the 

situation in turn affects communities directly. Beresa River might not give expected services as 

long as it is managed poorly. 
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Figure 5.3: Poor Governance of Beresa River 

5.1.2. Thematic Area 2 

5.1.2.1. Introduction  

The overlay inputs were all the layers standardized into a common scale of 1 to 5, with 5 being the 

most favourable. By using the Weighted Sum tool in ArcGIS, each input raster is multiplied by 

the specified weight. It then overlays all input raster layers together to obtain the final suitability 

map (Figure 5.12). The map was reclassified into five suitability classes. 

Values must be prioritized even within a single raster. This is because values in a particular raster 

may be fit for your purpose while others may be undesirable (ESRI, 2017). For example, a slope 
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of 0% - 9% is ideal for dam site selection. This was done through a process of reclassification in 

ArcGIS environment.To perform the reclassification, each raster dataset was reclassified into a 

common scale of 1 to 5. With 5 being more favourable hence has the highest influence for dam 

site selection and 1 with the lowest influence. 

5.1.2.2. LULC 

According to (Pimentel, D. and Burgess, M, 2013), the area used for urban agriculture is better 

suited for both watering and recreation, and as a result, there is generally less erosion. In this 

respect, the maximum rating of 5 was assigned to urban agriculture. 

Table 5.1: shows land use suitability 

 

Land use type Ranking Suitability class Land Area (ha.) Land Area (%) 

Urban agriculture 5 most Suitable 333.63 83.57 

Forest  4 More Suitable 565.11 13.51 

Recreational area 3 Suitable 318.78 2.10 

Formal Green 2 Less suitable 330.84 0.55 

Residence, commerce, 

service, administration, 

storage and 

manufacturing 

1 Unsuitable  1156.77 0.27 

Total  5711 100 
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Figure 5.4: Land use suitability map of Debre Berhan Town 
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5.1.2.3. Catchment size  

The size of the water catchment area surrounding the selected site determines the size of the dam 

site. The amount of water available in a watershed is determined by its size (Government of 

Western Australia, 2014). A large catchment was given the highest scale of 5 while a small 

catchment was given the lowest scale of 1. 

Table 5.2: Catchment size suitability 

 

`Catchment size (ha) Ranking Suitability class Land Area (ha.) Land Area (%) 

4.14 5 most Suitable 4.14 74.19 

0.72 4 More Suitable 0.72 12.90 

0.36 3 Suitable 0.36 6.45 

0.27 2 Less suitable 0.27 4.84 

0.09 1 Unsuitable  0.09 1.61 

Total  5.58 100 
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Figure 5.5: Catchment size suitability map of Debre Berhan town 
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5.1.2.4. Road 

The near the dam to transport networks, the better the accessibility (Dorfeshan, F., Heidarnejad, 

M. and Bo, A, 2014). Therefore, short distances were given the highest scale of 5 and longer 

distances were given the lowers scale of 1. 

Table 5.3: Road Network Proximity Suitability and its area coverage 

 

Distance from road (m) Ranking Suitability class Land Area (ha.) Land Area (%) 

0 -204 5 most Suitable 4772.79 83.57 

204 -408 4 More Suitable 771.66 13.51 

408-612 3 Suitable 119.97 2.10 

612-816 2 Less suitable 31.23 0.55 

816-1020 1 Unsuitable  15.35 0.27 

Total  5711 100 
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Figure 5.6: Road suitability map of Debre Berhan Town 
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5.1.2.5. River 

For economic reasons, the closer the dam is to the river, the better. The nearest 500 m buffer from 

the river centre line had the maximum rating of 5, while distances beyond 4146m obtained the 

lowest rating of 1 in the study area. 

Table 5.4: River Proximity Suitability and its area coverage 

 

Distance from river (m) Ranking Suitability class Land Area (ha.) Land Area (%) 

0 -1036 5 most Suitable 3175.56 55.60 

 

1036 -2073 4 more Suitable 1070.28 18.74 

 

2073-3109 3 Suitable 698.85 12.24 

 

3109-4146 2 Less suitable 601.65 10.53 

 

4146-5182 1 Unsuitable  164.66 2.88 

 

                                                                 Total 5711 100 
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Figure 5.7: River suitability map of Debre Berhan Town 
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5.1.2.6. Geology 

The permeability, thickness, and strength of rock foundations at the study site were used to classify 

geological parameters (Ghafoori, M., Lashkaripour, G.R. and Azali, S.T, 2011). Stronger 

foundations were given a rating of 5, while weaker foundations were given a value of 1. 

Table 5.5: Shows geology suitability 

 

geology type suitability Rank Area (ha) Area (%) 

Amba Alaji Rhyolite most suitable  5 5470.02 90.88 

Amba Aiba Basalts More suitable 4 14.00 6.49 

Termaber Basalts  Suitable  3 226.98 2.63 

  Total  5711 100 
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Figure 5.8: Geology suitability map of Debre Berhan Town 
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5.1.2.7. Soil 

The ranking of soil was done based on the soil infiltration rate. As described by (Djokic, D, 2012), 

the smaller the soil particles, the slower the water infiltration rate. To ensure minimum loss of 

water through seepage soils must be impermeable, with more than 20% clay (Queensland, 2017). 

Therefore, Vertic Cambisols soil was given the highest scale of 5 and the Chromic Cambisols soil 

was given the lowest scale of 1. 

Table 5.6: shows soil suitability 

 

Soil type Texture   suitability Rank Area (ha) Area (%) 

Vertic Cambisols Clay loam  most suitable  5 5189.94 90.88 

Eutric Cambisols Clay loam  More suitable 4 370.62 6.49 

Chromic Cambisols Clay loam  Suitable  3 150.44 2.63 

   Total  5711 100 
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Figure 5.9: Soil suitability map of Debre Berhan Town 
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5.1.2.8. Slope  

Dam construction need well-drained, gradually sloping land. This is the greatest option since it 

reduces construction expenses, as explained by (Queensland, 2017). As shown in table 5.7, gentle 

slope would have the maximum rating of 5, while steep slope acquired the lowest rating of 1. 

Table 5.7: shows slope suitability  

Slope value % suitability Rank Area (ha) Area (%) 

0-24 most suitable  5 4093.29 71.67 

24-48 More suitable 4 491.12 8.60 

48-72 Suitable  3 383.84 6.72 

72-97 Less suitable  2 373.4 6.54 

97-121 Unsuitable  1 369.35 6.47 

  Total  5711 100 



75 

 

 

Figure 5.10: Slope suitability map of Debre Berhan Town  
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5.1.2.9. Result and Analysis  

i. Assigning of relative weights of importance  

In this study, all the reclassified criteria were combined to determine suitable solid waste dumping 

sites in the case study area according to their degree of importance. Because they have varying 

importance, each criterion must be evaluated on the basis of its relative importance. In this study, 

weights for the criteria used to select solid waste dumping   sites were assigned and standardized 

based on the Analytical Hierarchy Process (AHP) which is developed by (Saaty, 2008) using 

pairwise comparison matrix. The pairwise comparison can be implemented in a spread sheet 

environment and it considers only two criteria at a time. Most GIS-based decision-making 

problems now incorporate the pairwise comparison method into their procedures. The consistency 

ratio (CR) of the matrix is then computed from the weights obtained to ascertain the consistency.  

ii. Weighted Overlay Analysis 

Weighted overlay analysis is a process of combining all the standardized and weighted criteria 

used in the analysis to get the intended outcomes.  These pairwise comparisons were then analysed 

to produce a set of weights that sum to 1. The factors and their resulting weights can be used as 

input for the MCE module for weighted linear combination or ordered weighted average (or the 

scalar and overlay modules). Accordingly, pair-wise comparison matrix was created by assigning 

weights according to the respective significance of contributing factors for dam site selection. The 

weights are further evaluated in finding alternatives and estimating associated absolute numbers 

from 1 to 9 in fundamental scales of the AHP. These weights were computed automatically in 

Idrisi32 as Data Entry/Edit Factors/Save as type /Pairwise comparison (. *pcf)/close Edit dialog 

box then point to GIS Analysis/Decision Support/weight/browse previous pairwise comparison 

files/next/calculate weight analysis.  
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Figure 5.11: Pair-wise Comparison Matrix 

iii. Calculating the model: Raster Calculator  

All over score = 0.3680 * [Slope factor] + 0.3005 * [Geology factor] + 0.1363 * [soil type] + 

0.0983 * [catchment size] + 0.0436 * [Land use factor] + 0.0287 * [Proximity to river] + 0.0245 

* [proximity to road] 
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Table 5.8: Eigenvector of Weights of the Pair-wise Comparison Matrix 

S/No Criteria Weights % of weight 

1 Slope 0.3680 37 

2 Geology   0.3005 30 

3 Soil  0.1363 14 

4 catchment size 0.0983 10 

5 Land use 0.0436 4 

6 Proximity to river 0.0287 3 

7 proximity to road  0.0245 2 

Total 1 100 

Consistency ratio = 0.05, consistency is acceptable 

Based on the above Eigenvector weights   slope is the most important determinant factor of all 

other criteria to select dam sites in the study area and its Eigenvector weight was 36.8 % and the 

second most important factor was geology of the study area with Eigenvector weight of 30.05 % 

while, the least important criteria employed in this study was proximity to road of the study area 

with Eigenvector weights of 2.45 %. According to (Saaty, 1980) argues that, a CR < 0.1 indicates 

that the judgments are at the limit of consistency and above 0.1 indicates the judgments are out of 

the consistency limit as a result of this, the pairwise values/weights need to be reconsidered and 

the process is repeated till the desired value of CR < 0.10 is reached. In this case, the calculated 

CR value was 0.05 and found within the consistency limit and the value judgments were consistent. 

The figure 3.15 below indicates that, solid waste dumping site map of Masha town that was created 

after the eight selected factors map of reclassified raster layers added to Arc Map, combined by a 

logical operation using Arc Toolbox/Spatial Analyst Tools/Weighted Overlay/call the eight raster 

layers to weighted overlay table accompanied with weights of each criterion. 

iv. Ranking Potential Sites 

Table 5.9 and figure 5.8 below showed that, ranking of potential sites based on suitability of gentle 

slope, Stronger foundation of geology, soil infiltration rate, largest catchment size, urban 
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agriculture land use land cover type and accessibility to rivers as well as roads. Accordingly, 

potential site 1 indicated in green colour was ranked first which is highly suitable followed by 2, 

3, 4 and 5 ranked as suitable, moderately suitable, less suitable and unsuitable respectively. 

Table 5.91: Ranking of Most Suitable Sites 

Sites  Ranking Suitability class  Land use type Area (ha) Area (%) 
Colours 

 

1 

1st most suitable Urban agriculture 0.53 
0.01 Dark blue 

 

2 

2nd More Suitable Forest  0.35 
0.01 Pink  

 

3 

3rd suitable Recreational area 1.32 
0.02 Green   

 

4 

4th Less suitable Formal green  0.33 
0.01 Red  

 

5 

5th Unsuitable Residence, 

commerce, 

service, 

administration, 

storage and 

manufacturing  

5708.47 
99.96 Yellow  

 Total  5711 
      100  
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Figure 5.12: Suitability map of Debre Berhan Town  
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Landscape design  

 

Figure 5.13: Main Plan view of Beresea River Landscape Design 
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Figure 5.14: Partial detail view of Beresea River Landscape Design 

 

Figure 5.15: Sectional view of Beresea River Landscape Design 
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Figure 5.16: Photo view of Beresea River Landscape Design 
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5.1.2.10. Discussion 

Based on the literature survey, it can be noted that before the year 2000, the selection criteria 

employed for selection of suitable dam site were based on biophysical factors only. From 2000, 

the selection criteria began to include socio-economic factor along with biophysical 

characteristics. Socio-economic factors are important issue since it offers the linkage of 

management of water to economic and social welfare. 

The biophysical criteria used are quite similar, but the socio-economic criterion differs. The most 

common biophysical criteria were slope, geology, and soil type and catchment size respectively. 

Slope plays a very significant role in selecting dam potential site for construction.  

The socio-economic factors employed in this study were less economic value of land use land 

cover type, proximity to river and proximity to road. Selection of these criteria depends on insight 

knowledge of local situation and stakeholders involved, access to data on costs and benefits and 

social parameters such as availability of labours, land and water rights and risk of flooding. 

5.1.3. Thematic Area 3 

A reconnaissance survey and gathering of information was done from the site, in order to 

understand the general soil formation of the area. Accordingly, three samples were taken from one 

test pit. Disturbed and remoulded soil samples were collected from the test pits to determine the 

engineering and index properties of the soils.  

The test results of the sample taken from the area are described as follows: 

Moisture content determination 

Water content’ or ‘moisture content’ of a soil has a direct bearing on its strength and stability. The 

water content of a soil in its natural state is termed its ‘Natural moisture content’, which 

characterizes its performance under the action of load and temperature. The water content may 

range from a trace quantity to that sufficient to saturate the soil or fill all the voids in it. Moisture 

content was determined in the laboratory by collecting samples from all test pits and placed in to 

moisture can and covered properly by plastic. In the site the weight of the moisture can and the 

weight of can with moist soil was measured. Then the sample was brought to the laboratory and 
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put it in to drying oven at a temperature of 105+5°c for 24 hours. Then, the natural moisture content 

was determined. 

Table 5.10: Moisture content  

Container No.  M4  21A  

mass of container  15.7  15.3  

mass of container + wet soil  73  75.4  

mass of container dry soil  58.4  61  

Moisture content  34.2  31.5  

Aver 32.85 

Specific Gravity Test 

The specific gravity of most minerals found in soils falls within a range of 2.6 to 2.9. The specific 

gravity of solids of light-coloured sand, which is mostly made of quartz, may be estimated to be 

about 2.65; for clayey and silt, it may vary from 2.6 to 2.9. It is determined that the specific gravity 

of soils found in Debre Berhan town falls to 2.62-2.81 which is in the range proposed by Bowles 

and other researchers. 

Table 5.11: Specific Gravity Test 

Sample Depth, m: 1.50  

[A] Calibration of pycnometer  

Pycnometer No.  P1  P2  

Weight of dry, clean 

pycnometer, wp (g)  

45.3  49.7  

Weight of pycnometer + 

water, wpw (g)  

144.4  148.6  

Observed temperature of 

water, Ti (oc)  

22  21.7  

[B] Specific Gravity Determination  

Determination No.  1  2  

Pycnometer No.  P1  P2  

Weight of pycnometer + soil 

+ water, Wpws (g)  

160.4  164.6  

Temperature, Tx(oc)  22.4  22.2  

Weight of pycnometer + 

water at Tx, Wpw(atTx) (g)  

144.40  148.58  

Weight of dry soil, ws (gm)  25  25  

Conversion factor, K  0.9996  0.9996  
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Specific gravity of soil at 

20°c.  

2.78  2.78  

Average specific gravity of soil 2.78  

Sieve Analysis results 

Soils are usually classified into various types. In many cases these various types also have different 

mechanical properties. A simple subdivision of soils is on the basis of the grain size of the particles 

that constitute the soil. The classification according to size divides the soils broadly into two 

distinctive groups, namely, coarse grained and fine grained. Since the properties of coarse-grained 

soils are, to a considerable extent, based on grain size distribution, classification of coarse-grained 

soils according to size would therefore be helpful. Fine grained soils are so much affected by 

structure, shape of grain, geological origin, and other factors that their grain size distribution alone 

tells little about their physical properties. However, one can assess the nature of a mixed soil on 

the basis of the percentage of fine-grained soil present in it. It is, therefore, essential to classify the 

soil according to grain size. Soil particles which are coarser than 0.075 mm are generally termed 

as coarse grained and the finer ones as silt, clay and peat (organic soil) are considered fine grained. 

From an engineering point of view, these two types of soils have distinctive characteristics. In 

coarse grained soils, gravitational forces determine the engineering characteristics. 

Particle size distribution-Hydrometer analysis 

Hydrometer method combined with wet or dry sieving enable a continuous particle size 

distribution curve of a soil to be plotted from the size of the coarser particles down to clay sizes. 

This test method of grain size determination is used for soils finer than 75 microns. Both methods 

of grain size analysis were conducted for all soils recovered from eleven test pits. The above 

procedures were implemented and a combined grain size distribution is plotted. 
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Figure 5.17: Grain Size Distribution Curve 

Atterberg Limits 

The presence of water in the voids of a soil can especially affect the engineering behaviour of fine-

grained soils. Not only is important to know how much water is present in, but also to compare or 

scale this water content against some standard of engineering behaviour. This is what the Atterberg 

limits do-they are important limits of engineering behaviour. Atterberg limits are water contents 

at certain limiting or critical stages in soil behaviour. They, along with the natural water content, 

are the most important items in the description of fine-grained soils. 

Table 5.12: Atterbrg Limits 

                                              Liquid Limit  Plastic Limit  

Trial No  1  2  3  4  1  2  

Container No  19A  TA3  C21  H5  A5  A301  

Mass of container, 

g  

15.60  15.80  15.40  15.50  15.50  15.40  

Mass of container 

+ Wet soil, g  

30.80  30.20  27.50  30.70  21.90  21.50  
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Mass of container 

+ Dry soil, g  

24.30  24.00  22.20  23.90  20.20  20.00  

Mass of water, g  6.50  6.20  5.30  6.80  1.70  1.50  

Mass of dry soil, 

g  

8.70  8.20  6.80  8.40  4.70  4.60  

Water content, %  74.71  75.61  77.94  80.95  36.17  32.61  

No of blows  34  27  24  16    

Soil classification 

Soil classification systems divide soils and sub groups based on common engineering properties 

such as the grain size distribution, liquid limit and plastic limit. Soil classification is used to specify 

a certain soil type that is best suitable for a given application. From engineering point of view, 

classification may be made based on the suitability of a soil for use as a foundation material or as 

a construction material. There are several classification schemes available. Each was devised for 

a specific purpose.  

Unified Soil Classification System (USCS) 

This system employs visual inspection; grain-size analysis and Atterberg limit tests in classifying 

soils. The coarse soils are classified by their grain size and fine-grained soils are classified with 

the aid of plasticity chart. The classification of soils according to USCS scheme shows most of the 

soil of the study area falls in ML, MH, CL and CH region. 

AASHTO Soil Classification System 

This system was originally proposed in 1928 by the U.S. Bureau of Public Roads for use by 

highway engineers. A Committee of highway engineers for the Highway Research Board, met in 

1945 and made an extensive revision of the PRA System. This system is known as the AASHTO 

(American Association of State Highway and Transportation Officials) System (ASTM D-3242, 

AASHTO Method M 145). The revised system comprises seven groups of inorganic soils, A-l to 

A-7 with 12 subgroups in all.  

The system is based on the following three soil properties:  

1. Particle-size distribution  

2. Liquid Limit  

3. Plasticity Index  
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This classification uses similar techniques as that of USC but the dividing line has an equation of 

the form PI= LL-30. Classification of soils for the area under study is made by AASHTO method 

and all soils falls in between A-6 and A-7.  

Unconfined compression test 

The unconfined compression test is a special case of a triaxial compression test in which the all-

round pressure σ3=0 (minor stress). The tests are carried out only on saturated samples which can 

stand without any lateral support. The test is, therefore, applicable to cohesive soils only. The test 

is an untrained test and assumes that there is no moisture loss during the test. The unconfined 

compression test is one of the simplest and quickest tests used for the determination of the shear 

strength of cohesive soils. These tests can also be performed in the field by making use of simple 

loading equipment. 

Table 5.13: Unconfined compression test 

Consistency  qu, KN/m2  

Very soft  0-25  

Soft  25-50  

Medium  50-100  

Stiff  100-200  

Very Stiff  200-400  

Hard  >400  

 

Test Pit No:  TP-05  Cross- Sectional Area, 

m2  

0.001134  

Depth, m:  1.50  Ring Calibration 

Factor, kN/div  

0.00142  

Sampling  Undisturbed  Moisture content, %  32.85  

Diameter of sample, 

mm  

38  Wet unit weight, 

kN/m3  

18.24  

Length of sample, mm  76  Dry Unit Weight, 

kN/m3  

13.73  

Rate of Strain, mm/min  1.70  

Axial 

deformatio

n[mm] 

Axial 

strain [%] 

Proving 

Ring 

reading 

[div] 

Axial load 

[kN] 

Corrected 

Area [m2] 

Axial stress [kPa] 
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0.00  0.00  0  0.0000  0.001134  0  

0.20  0.26  30  0.0426  0.001137  37.46  

0.40  0.53  58  0.0824  0.001140  72.24  

0.60  0.79  79  0.1122  0.001143  98.13  

0.80  1.05  98  0.1392  0.001146  121.41  

1.00  1.32  114  0.1619  0.001149  140.86  

1.20  1.58  126  0.1789  0.001152  155.27  

1.40  1.84  139  0.1974  0.001155  170.83  

1.60  2.11  150  0.2130  0.001159  183.86  

1.80  2.37  159  0.2258  0.001162  194.37  

2.00  2.63  166  0.2357  0.001165  202.38  

2.20  2.89  174  0.2471  0.001168  211.55  

2.40  3.16  180  0.2556  0.001171  218.26  

 

 

Figure 5.18: Axial strain Vs Axial Stress 

5.1.4. Thematic Area 4 

5.1.4.1. Result and Analysis 

By using Sample GPS points of Beresa River with 70m buffer zone (annex 1) the channel x-

section using HEC-RAS software with the given station and elevation as shown below in the 

figure. 
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Figure 5.19: Beresa River channel section using geometric data by (HEC-RAS) 

5.1.4.2. Geometric Data Analysis 

 This figure depicts that the geometric data has to be corrected accurately so that we can easily 

decide the flooding extent the river would have inundate. further investigation has to be taken. 
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Figure 5.20: Beresa river channel section using geometric data flow by (HEC-RAS) 

5.1.5. Thematic Area 5 

5.1.5.1. Introduction 

This chapter deals with the presentation of the data obtained from household survey 

questionnaires, FGD, interview and Field observation. As one of sound alternative for sustainable 

development, the potential and challenge Beresa River to promote community-based ecotourism, 

biodiversity and fishing have been clearly discussed below. Accordingly, the perception and 

participation of local community in ecotourism activities, the benefits of community-based 

ecotourism, the potential resources to promote ecotourism and the critical challenges have been 

clearly elaborated as follow. 

5.1.5.2. Socio demographic Characteristics 

As indicated in table 1, 576 respondents were participated in the study with a response rate of 

98.46%. Majority (34.9%) and (65.5%) of the respondents were between 32-38 years and males 

by age and sex respectively. Their mean age was 33.5 (± 1.6 SD) years with the maximum and 
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minimum of 67 and 18 years respectively. Majority (76.6%) of the respondents were married. 

Regarding their educational level, majority (37.2%) of them reported as they attended primary 

level of education followed by above secondary education 179(31.1%). Concerning their main 

occupation, majority of them (45.3%) were leads their life through agriculture, 154(26.7%) were 

civil servants, and 79(13.7%) were traders.   

Table 5.14: Socio-demographic characteristics of the respondents 

Characteristics Responses Frequency Percentage 

 

Sex 

Male      377 65.5 

Female     199 34.5 

 

 

Age 

18 – 24 years 84 14.6 

25 – 31 years 148 25.7 

32 – 38 years 201 34.9 

39 – 45 years 92 16 

Above 45 years 51 8.8 

 

Marital status 

Single        97 16.8 

Married    441 76.6 

Divorced       27 4.7 

Widowed 11 1.9 

 

 

Educational Level 

Cannot read and write 34 5.9 

Informal Education 81 14 

Primary Education 214 37.2 

Secondary Education  68 11.8 

Above secondary Education 179 31.1 

 

 

Main occupation   

Agriculture 261 45.3 

Civil Servants 154 26.7 

Trade 79 13.7 

Daily labour 47 8.2 

Others   35 6.1 

5.1.5.3. Perception and participation of the local community in ecotourism 

As shown in Annex 1, 471 (81%) of the informants confirmed that they don’t have basic awareness 

towards the ideas and practices of community-based ecotourism. Annex 1, also revealed almost 

569 (98.9%) of the local community do not have considerable perceived activities and participation 

in community-based ecotourism practices along Beresa River. These data tell us, the current 

performance of the local community in the activities of community-based ecotourism along Beresa 

River has been negligible. Through field survey, we have realised that unlike to the development 
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of community-based ecotourism, the river water and the surrounding area currently have been 

utilized for small scale irrigation, sanitation, and swage waste disposition. Besides with these 

situations, this place has its own aesthetic value. And thus, there are people who are travelling to 

and walking along Beresa River for recreation.  

Per our case study, regardless of any facilities on the actual site, the river water from the main 

highway up to the DBU’s Northern fence frequently visited by so many people. Usually in the 

afternoon, ranging from 20 to 100 or more people visit this portion of the river water at a time. 

Such scene of this place in time wold tell us that, the land and water feature together with different 

species of birds has high potential to attract people. Moreover, as shown in annex 1, 426 (73.96%) 

of the respondents were interested to participate in various activities of community-based 

ecotourism. Among those respondents, 97 (16.84%) liked to participate as tour guide, 310 

(58.82%) desired for selling local products, 120 (20.83%) wanted for offering Transport services 

for tourists, 13 (2.26%) interested in Investing for the establishment of Resorts, Hotels and 

Restaurant services, 63 (10.94%) Investing in the establishment of small parks for promoting 

biodiversity and beautifying the landscape and water features, and 89 (15.45%) interested in 

Consulting and educating the community. In this regard one individual may like to participate in 

two or more activities of community-based ecotourism and this implies that there is strong desire 

to participate in community-based ecotourism. 

5.1.5.4. Benefits of community-based ecotourism 

On 21 December 2012, the UN General Assembly adopted a resolution entitled “Promotion of 

ecotourism for poverty eradication and environment protection”. This calls on UN members to 

adopt policies that promote ecotourism, highlighting its “positive impact on income generation, 

job creation and education, and thus on the fight against poverty and hunger”. The resolution 

further recognises that “ecotourism creates significant opportunities for the conservation, 

protection and sustainable use of biodiversity and of natural areas by encouraging local and 

indigenous communities in host countries and tourists alike to preserve and respect the natural and 

cultural heritage” (UNWTO, 2021). Therefore, the benefits of community-based ecotourism have 

been presented from the perspective of livelihood improvement and socioeconomic development, 

Environmental protection and biodiversity Preservation, Environmental Education and Socio-

Cultural Integration, 
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A. Livelihood improvement and socio-economic development 

From data on livelihood improvement and socio-economic development as indicated in table 2, 97 

(63.0%) of the respondents agreed and 50 (32.0%) of the respondents strongly agreed on the issues 

that Ecotourism can be taken as good alternative strategy of economic development to the local 

community. Concurrently, as revealed in annex 1, 523 (90.80%) informants of the local 

community say yes for the idea that community-based ecotourism contributes to sustainable 

development in the community. Moreover, during an in-depth interview with some members of 

the community, it was mentioned that community-based ecotourism can contribute quite a lot to 

the livelihood improvement and socio-economic development of the local community through 

generating income and creates new job.  

(Abebe, 2018) also, have realised ecotourism as important source of income for local communities 

by providing supplemental income to rural farmers, women and young people. All these evidences 

have recognised that community-based ecotourism attributed to sustainable livelihood 

improvement, because, profits earned mainly retained with in local communities. Moreover, 

Community Based Ecotourism has confidential contributing to sustainable local economic 

development through creating permanent jobs for local people; diversifying the local economy by 

driving the development of other related industries; booming production and consumption; 

financing the establishment and maintenance of protected areas with upgrading local 

infrastructure.  

Table 5.15: Ecotourism strategy for economic development to the local community 

Responses Frequency Percentage 

Strongly disagree 1 .6 

Disagree 1 .6 

Neutral 5 3.2 

Agree 97 63.0 

Strongly agree 50 32.5 
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Total 154 100 

B. environmental protection and biodiversity Preservation 

As revealed in Table 5.16, 75 (48.7%) of the respondents agreed, while 62 (40.3%) strongly agree 

that Ecotourism can promote environmental protection and biodiversity preservation along Beresa 

River in Debre Berhan town. All these aspects of the data imply that the community-based 

ecotourism may significantly have contributed for environmental protection and biodiversity 

preservation. Ecotourism will foster responsible tourist behaviour, conservation of important wild 

life habitats and ecosystem (Abebe, 2018). As cited in (Tesfaye, 2015), the International 

Ecotourism Society (2010) described Ecotourism as responsible travel to natural areas that protects 

the environment and enhances the welfare of local communities. Thus, community-based 

ecotourism entails the movements of people to the natural environments inhabited by a wide 

variety of wild life with a prime concern of environmental protection and biodiversity preservation. 

That means ecotourism has intended to support conservation efforts of the local community. 

Through FGD, the researchers recognised that, the surrounding nature along Beresa River will be 

protected through the establishment and maintenance of protected areas of aquatic parks for 

preserving wild life and promoting biodiversity. Furthermore, Community Based Ecotourism play 

a decisive role to escalate public environmental consciousness by mounting the opportunity of 

environmental education. Therefore, community-based ecotourism is sustainable alternative for 

environmental problems that will foster wild life conservation, environmental protection, and 

biodiversity rehabilitation. 

Table 5.16: Ecotourism promotion for environmental protection  

Responses Frequency Percentage 

Strongly disagree 3 1.9 

Disagree 5 3.2 

Neutral 9 5.8 

Agree 75 48.7 

Strongly agree 62 40.3 

Total 154 100 

C. Environmental Education and Socio-Cultural Integration  
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As revealed in table 5.17, it was shown that 76 (49.4%) of respondents agreed and 52 (33.8) 

strongly agreed that ecotourism may contribute to environmental education and socio-cultural 

integration of the local area, 18 (11.7%) were not sure while 5 (3.2%) disagreed. Based on this 

analysis, community-based ecotourism plays very crucial role toward, environmental education 

and socio-cultural integration. Ecotourism development, in addition to economic and 

environmental benefits, might contribute socially by enhancing local community esteem and 

provides the opportunity for greater understanding and communication among people of diverse 

background (Abebe, 2018). In our focus group discussion, we have admitted that community-

based ecotourism is one of the most important means to share experiences among tourists and the 

host community up on cultural practices, indigenise knowledge, new technology and practices of 

natural resource management. In this regard, community-based ecotourism will enhance 

environmental education among different communities in different geographical areas. On the 

other hand, community-based ecotourism entails active participation of the local community. It 

empowers the local community for taking part of cultural performances to provide 

accommodations. It also advocates intercultural appreciation and communication between host 

community and tourists. 

Table 5.17: Ecotourism contribution to environmental and socio-cultural integration  

Responses Frequency Percentage 

Strongly disagree 3 1.9 

Disagree 5 3.2 

Neutral 18 11.7 

Agree 76 49.4 

Strongly agree 52 33.8 

Total 154 100 

5.1.5.5. Potentials of Beresa River for community-based ecotourism 

Concerning responses of informants on the issue that Beresa river has great potentials to the 

developments of CBE in Debre Berhan town, in Table 5, revealed 39 (25.3%0 of the respondents 

were strongly agreed, while 82 (53.2%) disagreed. This statistical data implies Beresa River in 

Debre Berhan has high potential for CBE in various aspects. By and large, the household survey 

that has shown in Annex 1, concerning on the question, ‘What are the most important ecological 

and socio-cultural resources along Beresa River bank that can promote ecotourism? Informants 
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have identified important biophysical and socioeconomic resources for the development of CBE; 

such as: Small channel dam and Water fall, Landscape, Biodiversity (wide variety of fauna and 

flora), Cultural heritage and historical sites. Sustainable Ecotourism Given that they use diverse 

nature, landscapes and biodiversity as major tourist attractions, protected areas such as national 

parks are becoming major ecotourism sites (Binayew, 2015). The Ethiopia’s geology, 

archaeological sites and landscape as well as cultural diversity have been contributed for tourism 

development and promotion. However, the wildlife tourism solely dependent on protected areas, 

primarily national parks and sanctuaries of the country (Amare, 2015).  

Table 5.18: Beresa River potentials to the developments of community-based ecotourism  

Responses Frequency Percentage 

Disagree 5 3.2 

Neutral 28 18.2 

Agree 82 53.2 

Strongly agree 39 25.3 

Total 154 100 

I. Infrastructure and social services 

Those infrastructures and service rendering facilities in Debre Berhan by default can be served as 

potentials of the proposed site for CME development, because, Beresa river run almost through 

the centre of Debre Berhan town. In Debre Berhan, there are some international hotels with high 

standard of service rendering activities. Among these hotels, Getva Hotel, Ethio-Bernos Hotel, 

Hiwot Hotel are the prominent. Having these and other hotels in the town is great opportunity to 

access this water feature, gorgeous landscape and biodiversity at the centre of the town.  
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Figure 5.21: Some the well-known international hotels in Debre Berhan 

However, the required infrastructural facilities for accelerating CBE along Beresa River is not yet 

provided and launched for tourists. On this site along Beresa River, there are no well designed and 

constructed foot paths to walk, neither beautified land and water features nor protected and 

preserved natural habitats. 

II. Cultural Landscape and Historical Heritage 

There are some considerable cultural landscapes along Beresa River. Among the glorious buildings 

of Ethiopian Orthodox Church, Sent Gabriel Church, is one of the prominent cultural landscape 

that found adjacent to Beresa River. As it has been designed and built with the architectural 

traditions of Ethiopian Orthodox Church, which offer a delightful feature to the area. Debre Berhan 

Selassie church is the famous historical site in which miraculous light storms were descended. 

Moreover, the newly raised Glorious monument in the memorial of Emperor Zara Yaqoob who is 

the founder of Debre Berhan at the centre of the town near to Debre Berhan Selassie church has 

become another historical heritage in the town. On top of everything else, the monastery of Abo 

GETVA  

ETHIO BERNOS HIWOT  
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that has been found in the steep sided valley through which the Beresa River has flowing down 

with joyful sound and gorgeous features like waterfall and rapids. The monastery owned some 

portion of the area on which natural vegetation have been protected. The existence of cultural land 

feature in harmony with nature are the potential resources of ecotourism. There exist numerous 

historical sites, old churches, holly springs ‘Tebel’, monasteries and learning centres which deserve 

to be recognized, preserved and put into better use by the present and for the coming generations 

(Haylu, 2003). 

  

Figure 5.22: the old church of Debre Berhan Silassie and Sent Gabriel Church  

III. The Physical Landscape and River Water Features 

In the field survey of this study, the researchers have seen Divers and Gorgeous Physical 

Landscapes together with spectacular features of a river water has magnificent potential in the 

development of community-based ecotourism along Beresa River in Debre Berhan. As observed 

from Table 6, it revealed that 76 (49.4%) of the respondents agreed and 52 (33.8%) strongly agreed 

that the presence of numerous ecological and socio-cultural resources to promote CBE along the 

banks of Beresa River. Among these resources, as shown in table annex 1, the informants have 

identified small channel dam and Water fall as well as the diverse landscapes were identified as 

potential resources to promote ecotourism. 

Table 5.19: Biophysical and socio-cultural resources along the banks of Beresa River. 

Responses Frequency Percentages 



107 

 

Strongly disagree 3 1.9 

Disagree 5 3.2 

Neutral 18 11.7 

Agree 76 49.4 

Strongly agree 52 33.8 

Total 154 100 

  

 

Figure 5.23: Natural landscape and water features along Beresa River 
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These diverse landscapes with various water features can be described as the potential source book 

of Ecotourism that we have scarcely turned the page in Debre Berhan town. Nevertheless, through 

the course of our investigation, we have realised that without planned and cooperated effort to 

prepare and launch attractive site for tourists, the prevailing natural beauty by itself has 

insignificant contribution to the development of community-based ecotourism.  

IV. Wild Life and Biodiversity 

Even though, the biodiversity along Beresa River has been disturbed with various activities of the 

community and the ecosystem is fragile, still there are numerous species of birds to explore and 

appreciate. As presented in annex 1, the respondents confirmed that there are also considerable 

sources of fishes, amphibians, reptiles, phytoplankton that sustain the ecosystem and biodiversity 

along the bank of Beresa river, which are potential resources to the developments of CBE. By and 

large, the bank of Beresa River in Debre Berhan kindly regarded as a natural corridor of 

biodiversity to realise CBE. A wide variety of bird species have been observed along the channels 

of Beresa River. Among the different species of birds, ducks, yellow-billed duck, Wattle Ibis, blue 

wing goose, and Cyanoche cyanoptera are the most common types of birds that have been observed 

with significant numbers along Beresa River. 
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Figure 5.24: Pictures’ of birds that have been observed with large sock along Beresa River 

V. Fishing of Beresa River 

As has been presented in annex 1, 553 (96.01%) of informants did say no, while 23 (3.99%) say 

yes to the question that “Do the local community harvest sufficient amount of fish from Beresa 

river?” That means, the practice of fishing as an alternative of socioeconomic activities is not 

significantly practiced in Beresa River. The FGD and detail interview also confirmed that there 

are no considerable activities in the practice of fishing. Yet in the lower basins of Beresa there 

have been seasonal fishing activities. Particularly at the time of Ethiopian Orthodox Church fasting 

season, mainly in March and April a few members of the community have practiced fishing. 

According to the results of FGD and detail interview, river Beresa would not be productive due to 

its physiographic features. It has very narrow small channel with no enough phytoplankton and 

other supplies of food to feed the fish resource; as well as it has running through steep terrain 

features and has forming rapids, water fall, cataracts and so on. All these features have caused poor 
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fishing activities. On the other hand, as explained in (Nemeth, 2020), Fish consumption varies 

greatly depending on the quality and quantity of fish supply available for consumption. Ethiopians 

have no tradition of consuming large quantities of fish, rather highly committed to rearing and 

consuming farm animals. The fact that most Ethiopians are not actively involved in fish 

consumption may also be a reason for them to have little participation in fish production. 

Through the course of this investigation, the researchers have realized that fish resource and fishing 

is not only essential as an independent socioeconomic alternative, but also it is very essential for 

strengthening and sustaining the aquatic ecosystem, which enhance community-based ecosystem. 

In addition to these, the practice of fishing has its own aesthetic value, therefore, active 

participation of tourists to enjoy the practice of fishery for sport and having unforgettable time, is 

very technical strategy to accelerate CBE.  

5.1.5.6. Challenges of Community Based Ecotourism 

A. Lack of Cooperation among Stakeholders 

Cooperation of local government, local community and private sector in the overall tourism 

development has paramount importance for sustained growth of community-based ecotourism in 

Ethiopia (Berhanu and Teshome, 2016). As revealed in table 7, 69(44.5%) of respondents agreed 

that lack of cooperation among stakeholders was a challenge to the development of ecotourism, 

while 13(8.4%) were disagreed. Data from the key informants has supported this finding. During 

the stakeholder interviews, woreda officials described their role in ecotourism as being to act as 

an intermediary between tourism bureau officials and the community. Moreover, the local 

government, particularly woreda officials were more concerned about their administrative 

responsibility rather than for development of ecotourism in the study area. In addition, there is 

loose collaboration and communication among local government officials and local communities. 

No forums and dialogues were conducted within communities, Woreda administration, and local 

representative on ecotourism development. This shows that there was weak collaboration among 

the stakeholders and perceived as a challenge to the development of community-based ecotourism 

along Beresa river bank. This finding is supported by other researchers. For instance, (Alemayehu 

D, 2011) and (Aynalem, 2013) reported that, lack of stakeholders’ cooperation as a challenge for 

community-based ecotourism development in Awash National Park and Choke Mountain 
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respectively. Similarly, (Berhanu, 2013) revealed existence of weak integration among different 

stakeholders and the park office in his study at Alatish National park.    

Table 5.20: Lack of cooperation among stakeholders towards the development of 

ecotourism  

Responses Frequency Percentages 

Strongly disagree 2 1.3 

Disagree 13 8.4 

Neutral 22 14.3 

Agree 69 44.8 

Strongly agree 48 31.2 

Total 154 100.0 

 

A. Lack of Awareness and Participation  

Community based ecotourism development encourages local community’s participation and 

benefit sharing as well as enhance their understanding about both the natural and cultural resource 

conservation (Asuk, 2018). However, the result of this study was not in line with the principles of 

community-based ecotourism. As indicated in table 8 majority of respondents 73(47.4%) agreed 

that lack of awareness and participation of local communities could be the main barriers to the 

development of ecotourism along Beresa river, while 17(11%) of them were disagreed. Key 

informant interviewees described as most of the local people in the study area had no awareness 

about ecotourism and not willing to participate at any stage of ecotourism activities. The finding 

is in line with study conducted in Bale Mountains National Park and Awash National Park 

(Alemayehu D, 2011). 

Table 5.21: Lack of awareness and participation of local communities  

Responses Frequency Percentages 

Strongly disagree 4 2.6 

Disagree 17 11 

Neutral 9 5.8 

Agree 73 47.4 

Strongly agree 51 33.1 

Total 154 100 
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B. Lack of Basic Ecotourism Infrastructure and Facilities 

Basic ecotourism infrastructure and facilities such as accommodations, transportations, health 

services and other support facilities are extremely essential to enhance the satisfaction of Eco 

tourists and maximize the length of stay of tourists (Eshetie, 2012). In this respect, table 9 indicated 

that majority of the respondents 74(48.1%) agreed on lack of basic ecotourism infrastructure and 

facilities may challenges the development of ecotourism along Beresa river, while only 9(5.8%) 

were disagreed. The in-depth interview results also revealed that Beresa river bank is devoid of 

these facilities and services. According to the key informant interviewees; there is no 

transportation, well-designed trekking pass, electricity and road network from Debre Berhan town. 

This could be a serious challenge to the development of ecotourism along Beresa river bank. The 

result is consistent with the study conducted in different parts of Ethiopia. For instance, (Eshetie, 

2012) reported that lack of basic facilities such as electricity, effective road network to and from 

the tourist destination and lack of health stations were major problems in his study area. Similarly, 

(Bires, 2014)reported the shortage of sufficient potable water, lack of electricity, toilets and other 

important facilities as major challenge around Zengena Lake. 

Table 5.22: Lack of basic ecotourism infrastructure and facilities along Beresa River 

Bank 

Responses Frequency Percentages 

Strongly disagree 2 1.3 

Disagree 9 5.8 

Neutral 14 9.1 

Agree 74 48.1 

Strongly agree 55 35.7 

Total 154 100 

C. Lack of well-trained Manpower 

Tourism professionals play significant role for development of ecotourism since they are capable 

of planning and organizing ecotourism initiatives or activities effectively which will in turn help 

increase the satisfaction of Eco tourists in the destinations (Asuk, 2018). This study revealed that 

87(56.5%) of the respondents agreed that lack of well-trained man power was a problem for the 

development of ecotourism along Beresa river, while 7(4.5%) were disagreed (Table, 10). In 

addition, the in-depth interview results also strengthen the above findings. There is a few and less 



114 

 

qualified man power at culture and tourism offices of Debre Berhan town and north shewa zone. 

This could be a big challenge for community-based ecotourism development along Beresa River. 

The finding is in line with the study conducted in Awash National Park (Alemayehu, 2011), Alatish 

National Park (Berhanu, 2013)and Choke mountain (Aynalem, 2013).    

Table 5.23: Lack of well-trained manpower to develop and enhance ecotourism  

Responses Frequency Percentages 

Strongly disagree 5 3.2 

Disagree 7 4.5 

Neutral 11 7.1 

Agree 87 56.5 

Strongly agree 44 28.6 

Total 154 100 

D. Poor Capital and Inadequate Financial Budget 

As indicated in table 11, 69(44.8%) of the respondents agreed on poor capital and inadequate 

financial budget of the government for constructing infrastructures and facilities to promote 

ecotourism along Beresa river, while 14(9.1%) were disagreed. As the key informant interviewees, 

the government does not allocate enough financial budget for constructing infrastructures and 

tourism facilities along Beresa river bank to promote ecotourism. Thus, lack of finance could be 

the major setbacks for community-based Ecotourism development in the study area. The result is 

consistent with the study conducted in Alatish National Park (Berhanu, 2013)and Choke Mountain 

(Aynalem, 2013). 

Table 5.24: Poor capital and inadequate financial budget of the government  

Responses Frequency Percentages 

Strongly disagree 11 7.1 

Disagree 14 9.1 

Neutral 8 5.2 

Agree 69 44.8 

Strongly agree 

 

52 33.8 
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Total 154 100 

 

D. Conflicts of Interest over Resource usage and ownership Problems 

As indicated in table 12, majority of respondents 67(43.5%) agreed that conflicts of interest over 

resource usage and ownership problems could be the main challenges of ecotourism development 

along Beresa river bank, while 22(14.3%) of them were disagreed. As to the key informant 

interviewees, the local communities want to use the land along the river bank for farming and 

grazing purposes irrespective of ecotourism. Thus, conflicts may rise by communities where the 

trekking routes passed adjacent to their farming and grazing land. Focus group discussants also 

described as the conflicts could be raised when grazing and farming land were prohibited. They 

believed that resources will be used only for tourist attraction, for the construction of a community 

lodge and trekking route. Thus, local communities will be lost their ownership right. This finding 

is consistent with the study conducted in different parts of Ethiopia. For instances, (Ketema, 2015) 

reported that there is a conflict of interest on the owner ship of Wonchi Crater Lake in Oromia 

reginal sate. Similarly, (Ambelu, 2011) found that land ownership issues were a challenge for 

development of community lodges in some of the ecotourism sites in Meket Wollo, Amhara 

Regional state. 

Table 5.25: Conflicts of interest over resource usage and ownership problems  

Responses Frequency Percentages 

Strongly disagree 9 5.8 

Disagree 22 14.3 

Neutral 17 11.0 

Agree 67 43.5 

Strongly agree 39 25.3 

Total 154 100 

F. Ecotourism’s adverse effects on Biophysical and Socioeconomic Conditions 
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As indicated in table 13, majority of respondents (40.9%) disagreed on the adverse effect of 

ecotourism on biophysical and socioeconomic conditions of the destination area, while 17(11%) 

were agreed. According to key informant interviewees, ecotourism could have some adverse 

effects. They perceived as ecotourism can cause destruction of natural features in different ways. 

However, besides its little adverse impact on several conditions, they give emphasis to its good 

opportunity for local people. They described as local communities will be formally or informally 

employed in the tourism industry. In addition, focus group discussants appreciate the contributions 

of tourism industry as a means of income generating, preserving local cultures and promoting cross 

cultural exchange. Thus, its adverse effect could not be serious challenge to the development of 

ecotourism along Beresa river bank. 

Table 5.26: the adverse effects of Ecotourism on biophysical and socioeconomic 

conditions  

Response Frequency Percentages 

Strongly disagree 42 27.3 

Disagree 63 40.9 

Neutral 28 18.2 

Agree 17 11 

Strongly agree 4 2.6 

Total 154 100 

G. Lack of Professional Support to the Local Community 

As table 14 revealed that, 70 (45.5%) of the study participants agreed on lack professional support 

to the local community on the practice of fishing and environmental protection for the development 

of community-based ecotourism, while 7(4.5%) were disagreed. According to key informant 

interviewees, professionals have provided little support about the best techniques of fishing 

activities and environmental protection so as to develop community-based ecotourism. However, 

focus group discussants described as they receive little support mainly on environmental protection 

activities, but it doesn’t integrate with community-based ecotourism. Thus, lack of professional 

support on the practice of fishing and environmental protection could be a serious challenge to the 

development of ecotourism along Beresa river bank. 

Table 5.27: Lack of professional support to the local community on the practice of 

fishing and environmental protection  
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Responses Frequency Percentages 

Disagree 7 4.5 

Neutral 12 7.8 

Agree 70 45.5 

Strongly agree 65 42.2 

Total 154 100 

5.1.6. Thematic Area 6 

5.1.6.1. Introduction 

This chapter presents the collected data through key informant interview, in-depth interview, 

Focus Group Discussions and personal observation in the study area. Accordingly, the first section 

of the chapter presents the background information about the respondents mainly their age 

category, educational status and their status/role in the society or institutions. Following this, a 

discussion is made on human security challenges in Bressa River. The second section analyses the 

human security challenge; the security implication of development related investment along 

Beresa catchment, type of investment that has dire consequence in terms of human security and in 

sum the human security threats along Beresa river bank. Finally, analysis is made on the type of 

human security being threatened more as a result of Beresa river pollution in the study areas. This 

is followed by concluding remarks.   

General overview of the Respondents 

Table 5.28:  Local community 

NO. Local community from Keble 01, 04, 05,06, 07 and 09 

 Local community selected from six Keble  Female Male  

1 Keble 01 4 4 

2 Keble 04 4 4 

3 Keble 05 4 4 

4 Keble 06 4 4 

5 Keble 07 4 4 

6 Keble 09 4 4 

Source: Field Data 
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As indicated in the above table 1, the study participants in terms of the local community found in 

six Keble, from Debre Berhan Town, and it is hosted with the largest numbers of local community 

than the rest four Keble. As to the data was collected from the local administration depicted that 

the Bressa River crossed among six Keble that are Keble 01, 04, 05, 06, 07 and 09 Keble. 

Therefore, the researchers selected these Keble that many local communities are venerable for so 

many problems specially who are settled along to the River bank. However, the reaming four Keble 

are not connected with the catchments area of the river but it does not mean that the reaming Keble 

are not affected by the above-mentioned challenges which has a spell over effects. The researchers 

conducted both from female and male equally in order to balance the participation of equally. 

Furthermore, female and male are victims by this problem. 

Table 5.29: Educational Status of Respondents 

Local community selected 

from six keble which are 

crossed Bressa River bank 

Illiterate Grade 1-8 Grade 9-10 Grade 11-12 above 

grade 12 

Keble 01 2 3 2 1 1 

Keble 04 3 2 1 2 - 

Keble 05 1 3 2 1 1 

Keble 06 2 3 2 1 - 

Keble 07 1 2 3 1 1 

Keble 09 2 3 2 - 1 

As the above table 2 indicated, among the total respondents, few members of the participant are 

educated while the remaining respondent is uneducated. The researchers are selected 8 participants 

from local communities to in-depth interview from each Keble. Among those local community the 

majority of people’s i.e 50% of local people are uneducated. Therefore, they have a little 

knowledge to the problem which can be the main challenges to Beresa River. This entails that 

education is a backbone to reduce the problem of human security challenges Bressa River. In other 

word, the more educated local community are highly engaged in minimize human security 

challenges in Beresa River pollution. Hence, to reduce the degree of human security challenges, 

fighting illiteracy is non-optional for a given country since education has a calming effect by 

making citizen ethically shaped or well-behaved. 
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Table 5.30: Age composition of the respondents 

Local community from six 

keble (Berssa river 

catchment area) 

<18      18-35 35-65 

Keble 01 1 3 4 

Keble 04 2 2 4 

Keble 05 1 2 5 

Keble 06 1 2 5 

Keble 07 1 0 7 

Keble 09 0 2 6 

 

As the above table indicated, regarding age composition, most of the local community’s ages are 

ranged from 35-65. From this we can inferred that most vibrant, dynamic, energetic and old section 

of the society are local people. It also indicates that the local community more of closed to the 

issue can we see from their age that have experienced to the problem. Hence, local communities 

were selected based on age that expected to be given accurate data regarding to the studies. They 

have been living a long period of time along the river basin or catchment area of Beresa river bank. 

They have experienced to the problem because directly associated with Bressa River. The 

researchers believe that collect accurate data from the local community depend on the local 

community have been stayed there. 

Table 5.31: Sex composition of the Respondents 

Local community Female Male 

Keble 01 4 4 

Keble 04 4 4 

Keble 05 4 4 

Keble 06 4 4 

Keble 07 4 4 

Keble 09 4 4 
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In terms of sex composition, the local communities’ that are consist both Female and male are 

account 50% in each local community. This entails that men and women are equally venerable to 

those problems so the researches are selected both men and women section of the society because 

human security challenges in Beresa river pollution equally. In this regard, all section of local 

community is exposing for this venerability. It is not locally confined that spread out throughout 

the country. So, which is affected all section of society across the study area. 

Table 5.32: Status of Respondents Based on Types of position 

Debre Berhan Town administration Responsibility  Educational 

back ground  

Forest and Environmental Protection Authority Protection  degree 

N. Shewa city administration industry and investment office Manage 

investment and 

industry 

activities  

 

 

degree 

Debre Berhan water and sewerage authority  degree 

Kebele administrations (water and sewerage related offices) 

that share the river basin, 

Mange water 

service  

degree 

Debre Berhan municipal city and other woreda as 

administration 

 degree 

As the above tables indicated, in terms of responsibilities, even if there are different office 

administration that are providing different services for local communities. Therefore, the offices 

have been delivering different services and have responsibility to local people such as keep forest 

and environmental protection, providing clean water, avoid wastage, encourage investment and 

industry activities and managed role. This entails that different office have different responsibility 

to minimized human security challenges in Bressa River pollution should be given due emphasis. 

In fact, Debre Berhan water and sewerage authority has different responsibility but they cannot 

bring so many changes associated with human security challenges in Bressa river pollution as the 

establishment role expected. Still there have a pollutant in Beresa river that the cause of water 

pollution that emitted/discharged wastage from household, industry, solid and liquid. There also 

Forest and Environmental Protection Authority are not functional to do that the responsibility 
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assigned. In addition, Debre Berhan municipal city and other woreda as administration cannot 

liked with various stakeholders to work in Bressa river that human security and pollution of water 

collaboratively. Therefore, the local communities are exposed to venerability.  

Table 5.33: activities which has took place in Bressa River Basin at each Keble 

N Keble 01 Keble 04 Keble 05 Keble 06 Keble 07 Keble 09 

1 Use water for 

small farming   

Growing 

vegetable  

Growing 

vegetable  

 Growing 

small scale 

farming   

 growing 

perfume 

raw 

materials   

 discharging 

condominium 

wastage   

2 Fishing  Flower garden  Drinking  Discharging 

for Hotel and 

restaurant 

wastage  

Swimming  Growing 

vegetable  

3 Growing 

vegetable  

Discharging 

wastage e.g 

blanket factory  

Washing 

car and 

cloth along 

river bank  

Drinking for 

animal  

Washing 

car and 

cloth 

Swimming  

4 Washing  Washing    Washing  Growing 

vegetable  

Drinking  

5 Swimming  Recreation   Swimming  Small 

scale 

farming  

Washing  

6 Drinking  Drinking   vegetable   Vegetable  

 

This research focuses on the Beresa River to address pollution related to human security and 

challenges. Discussions and interviews with various communities were conducted during this 

study. The main objective of this research is an interview with the local community and various 

stakeholders to find solutions to the challenges posed by the Beresa River. The total number of 

participants in the study was 32, 24 of whom were from the community, 8 from the group 
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discussion, 16 from the community, and 8 from the public and private institutions such as Debre 

Berhan City Administration, Deber Berhan. Discussions and interviews were conducted with 

Debre Berhan Trade and Industry Bureau, Environmental Protection and Forestry Authority, 

Fisheries and Natural Resources Development, Flower Landscaping, Debre Berhan Berhan 

Factory and so on. Accordingly, the main purpose of this research study is to identify and address 

the impact of the humanitarian crisis on the Beresa River, as well as to answer the various questions 

raised in this study. Therefore, there are three main questions in this research, one that considers 

this and other side effects and is a group discussion with different sections of the community, 

including interviews with researchers and the community on the issue of river pollution, 

development, implications and imaginary human well-being. He explained it extensively. 

 

5.1.6.2. Security implication of development related investment along the Berssa 

Numerous literature reviews and studies have shown that river pollution is increasing both 

domestically and internationally. Increases rates on demographic factors, industrial development, 

urbanization, increased agricultural and development activities, and liquid, solid, and atmospheric 

pollution levels. Therefore, it is imperative that the quality of unprotected groundwater be reduced. 

The use of pesticides, fertilizers, and other organic chemicals can certainly contaminate 

groundwater and absorb surface water. 
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One major causes of river pollution are development induced. Of the development related factors, 

the booming of investment in Debre Berhan city is promising. But, little attention is given to the 

negative effect of the investment. The majority of the newly constructed industries in Debre 

Berhan city are located along the Beresa river banks and streams from where they use water for 

their processes. Most of the high-water consuming industries in Debre Berhan are discharging their 

wastewaters directly in the streams and water courses without any kind of treatment whatsoever. 

Added to this, so far there is no strict restriction on industrial plants discharging their wastewater 

into the rivers and water courses. Most industries directly discharge their wastes into the nearby 

water course because they have no waste water treatment facilities around them. On the other hand, 

the few industries in the city of Debre Berhan which are equipped with treatment facilities divert 

their raw waste water into the storm water drainage system or the water course. The reason could 

be either for technical reasons related to the waste water treatment plant operation or for practical 

reasons since there are no regulations and effective control regarding industrial and domestic 

discharges by concerned bodies. Most industries do not have wastewater treatment plants, so they 

dump their waste directly into a nearby water course. On the other hand, some industries that 

supply medical facilities in Debre Berhan divert their wastewater into storm water runoff systems 

or sewers. This may be due to technical reasons or practical reasons related to the operation of a 

wastewater treatment plant, as there is no regulation and effective control of industrial and 

domestic fluids from the concerned parties. 

The pollutants found in agricultural products include: chemical fertilizers, pesticides, weeds and 

organic matter. These pollutants enter the body of water mainly through landfills and irrigation 

return streams. In Ethiopia, pesticides and herbicides are common agricultural inputs, and 

fertilizers are the main inputs on large farms and agricultural farms. The most commonly used 

pesticides include chlorine hydrocarbons, organo-phosphorus compounds, and carbonate 

compounds. Fertilizers used are primarily nitrogen and phosphorus sources. 

The data which has been collecting from local community, focus group discussion, interview, 

observation and literature review Beresa River has a security of development related investment 

along the river bank. According to one of the respondents of the local community who participated 

in the interview stated that it is providing various services related to the development of the local 

community. The river used to multiple purpose for local community such as growing vegetable, 
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potato, cabbage, carrot, onion and small-scale farming along the river of Beresa especially in and 

out of Teacher’s College. According to respondent the fishing was started on the Beresa River by 

a company called Luther in 1975 and that the river was suitable for fishing. However, in particular, 

the increase in the number of urban dwellers and factories over the past few years is due to the fact 

that fish farming has ceased after a few years, which has also affected the quality of production 

and reduced production fish. The respondent confirmed that if the river pollution is eliminated and 

fish farming is modernized, it will produce better crops but the practice which is found along the 

Beresa river bank was exercised traditional fish farming that is not much satisfactory. According 

to respondent confirmed that if the river is properly developed and investors are investing in the 

Beresa River, the local government must support with other stakeholders, should put pressure on 

the local administration. 

The testimony of our respondents from Debre Berhan Town local community of Keble 04 

presented as follow: 

My name is (ሃምሳ አለቃ) Amsalu Amsalu Gebre-Tinsae Reta, and I have lived here for more than 

forty years. I was a professional soldier. I now live here near the Bressa River. The local 

community uses the river for many purposes. For cultivate different vegetable by the local 

community such as onions, carrots, potatoes, cabbage, laundry, drinking, fishing, irrigation, 

swimming, and so on. But they also pollute the river by dumping waste in the local community. 

For example, flushing toilets, laundry waste, condoms, hotel, shower, and Iron circumcision can 

cause serious health problems for biodiversity and the local community. It has caused a great deal 

of trouble for many lives on the river (Interview with local community (1, May, 2020). 

From the above respondents we can deduce that providing local communities are growing different 

vegetable along the Beresa river bank. It is important to local community in order to cultivate 

various types of agricultural products and which is useful to local community to satisfy their 

vegetable demands. Even though the local communities are growing various vegetable in the 

Beresa River, there are pollutants inside the river which is cause for low productivity of   the land. 

Those pollutants have a negative side both in human health as well as vegetable too. It might have 

cause for respiratory disease and so on. Therefore, the river has multiple purposes for the local 

community but it has faced serious challenges to utilize the water effectively. There are a lot of 

challenges that assumed to obstacle to use the water efficiently such as pollutants which come out 
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from different household consumption, latrine, human defecation, animal dug, solid and liquid 

waste, factories wastages, hotel, and laundry waste discharges. As results of those reasons the 

quality of water is decreasing and it is the cause of human security challenges in Beresa river water 

pollution. It has a negative implication is supposed to have a destruction of biodiversity, animal 

and human challenges in Beresa river.     

According to the respondent stated that in 1975 the river was used to fish farming by NGO is called 

luter. This organization was highly producing fish from Beresa River and it had highly yield to the 

local community and was sold high amount of fish product on time. However, the products of fish 

were gradually declining because the sizes of population are increasing then pollutant which was 

found the river bank increased then the quality of water very low. If the number of pollutants inside 

the river is increasing, then quality of water too low and then the colour of the water changed and 

become unfertile. According to the local community confirmed that along with the development 

told us that the Beresa River has been exposed to various problems. In addition, they told us that 

the local community is exposed to various problems due to the above-mentioned problems. For 

example, death, water pollution, loss of biodiversity in the river and regarding to human security, 

children 14-16 years of age in the river dam and university students passed away into the river. 

According to one local resident, who did not want to be named, explained that he bought land at 

the Beresa River for 20,000 birrs for three years and planted cabbage, carrots and onions, earning 

up to 200,000 birrs at a time. He added that if the development work on the Beresa River is carried 

out in a modern way, it will give better yields and can be cultivated in thousands of lands. He also 

said that instead of sowing various crops in the area of Beresa River, various crops will be grown 

for the benefit of the local community. He explained that currently one kilogram of onions sells for 

40-birr, one kilogram of potatoes for 20-birr, one kilogram of tomatoes for 40 birr and one 

kilogram of carrots and red root for 20 birrs (Interview with local community (24, June, 2020). 

The aforementioned data implies that the local resident used to water for agriculture purpose to 

grow up different vegetable that is edible for local people consumption locally. It means that 

usually the local resident life is depending on the river and they are interdependence each other. 

Local farmers utilized the river to cultivate various vegetable and which is by its nature is edible. 

Beyond to their consumption the fruits or vegetable are sold by the owners and it is also delivered 

for the consumption of the surrounding area or place. Even the local people have got high profit 



126 

 

from their farm land. As we can see from the above data the local community sold the vegetable 

by 200,000 birr and get profit from the product of this vegetable. It means the river has more 

usefully still if the local people and local administrator give high attention and make clear the 

water from pollutants. However, as the data collected and observed the river in the future it will 

be in the risk unless and otherwise the water need to have a serious concern and protection it from 

pollution. 

According to the respondent stated that you can imagine that the Beresa River flows day and night 

without interruption throughout the year. In the face of such river water, the vegetables mentioned 

above should not be sold at this price, they should be sold at a lower price and they should have 

been distributed to the local community as well. The local community confirmed that there was 

human health and river pollution related to the development, according to the respondent the local 

community suffered a lot by various diseases during his development and had caused losses. As I 

have tried to reprimand the individual, the safety of the river means the protection of the local 

community; At the root of the problem is the local community, the local industry; Solids and 

liquids from the hotel; traditional garbage disposal; Fertilizers and chemicals from private homes, 

which affect the biodiversity of the river and they pose a threat to the safety of the local community, 

so the problem first arises from the community and then back to the community. 

As local community respondent stated that Beresa River is used to irrigation by diverting water 

from the river and use for small irrigation. In this view, the communities around the small river 

water are using it to cultivate onions, potatoes, flowers and cabbage. In addition, an Indian tycoon 

is developing a flower garden near the university. However, the effluent from the flower farm has 

caused severe damage to the river and the land. The other thing, they explained to us about 

development was that it was given to people with disabilities by organizing it along the river and 

then  He also said that although the PwD Association has been given the opportunity to organize 

and cultivate the PwDs along the river, He explained that the association would sell up to 500 birr 

a month by growing and selling grass along the river, and that the individual would use the local 

grass alone, preventing the local community from grazing and the PwD Association will grow up 

and sell up to 500 birr per month by selling and selling grass along the river. At the same time, he 

explained that it had an ownership problem in the area and that it was being used illegally by 

individuals. He reiterated that there was a land grab and that it had been seized by a few individuals 
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and that the local community had given it to us in a fair manner. Finally, in terms of development, 

I think it would be worthwhile to fish well on the Beresa River near the dam and if it is well 

developed, it will be enough for the local community to use for hotels and restaurants. With 

connection the existence of the Beresa River, the respondent explained that the river is in serious 

trouble and has negatively affected the local community.  

According to the respondent stated that  the pollution of the river is come out from condominiums, 

toilet waste and chemicals, car wastes, and carts, Garbage and chemicals from the tannery, car 

washes from underground garbage, garbage from carts, people washing clothes in the river (for 

example ,soap from clothes,); and the respondent explained that the river also was contaminated 

by hotel showers and toilets (the university's liquid or sewage sludge was dumped in the lounge 

from the university's shower stall to the river). Finally, when all this is done, the local or city 

administration says that no solution has been found. 

Debre Berhan city Water Supply and Sewerage Authority expert, Mulgeta Haile, explained that 

Beresa River used to be used for drinking water by the city administration before 1998, but now it 

has stopped completely. Constructed water tanks in the name of enhancing ground water lead 

fresh water scarcity. From Water and energy Offices, water tankers are not properly constructed 

and cause for loosing swamps and springs. Due to these, rural communities complaining for lack 

of access to fresh water. 

From the above the respondent is explaining why this service was terminated because Beresa river 

clean water projects need to have a lot of costs to use for drinking and plumbing and as the 

respondent confirmed that this project is demanding higher cost and a lot of money would be 

needed and that neither the federal nor the state government would cover the cost. According to 

the expert, the well water is much better than the Beresa River. Even though the river utilized for 

drinking water to local community, as result of pollution and low quality of water still it has not 

used to drink. Despite the cost of the project, the water quality is very low and come not into effect 

to utilize it very well.  

In line with this the respondent explained that there are challenges around the river, which are a 

threat to human security and the existence of the river. According to the expert, they are preparing 

to develop 580 hectares of land in Kebele One (01)."We are preparing for development and we 

will set up a safety tanker to bring garbage into the river". The respondent added that the Beresa 
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River is the tributary of a Nile basin so as not to damage the lower basin; Irrigation and fisheries 

in the valley, as well as to prevent damage to the community of Debre Berhan are ready to do great 

work. In short, the respondent tries to confirm to us added that they are working hard to ensure 

that the Beresa River does not cause damage to the lower basin and irrigation and fisheries in the 

lowlands as well as to the local community of Debre Berhan. As the expert stated that around five 

(5) wells have been drilled from 200-2003 as Ethiopian calendar. In addition, one of the challenges 

to using water is the pollution of the river and the low quality of the water. However, the city 

administration's plans to pack water and engaged in fish husbandry. Areas where I have been told 

I have access to major water in connection with well drilling, the government's claim that it will 

provide land for the people who have not house or shelter but it is one of the sources of the problem 

to increase the volume of Beresa river water in order to use for development and keep with the 

river's survival because it is one tributary of Jimma river basin of Nile. 

The testimony of the key informant put as follow: 

He reported that Beresa River is polluted and it has not used to drinking. In fact, before some 

years the water was clean and the local people were consumed to for different household activity 

and for drinking water. Now days the river polluted and its cause for human security. As resulted 

in pollution the temperature is becoming changed and the environment is become hot. The primary 

responsible factor for environmental change and human security are the size of population number 

is increasing, industries or factories, condominium house and wastage. As he mentioned recently 

the demands of water is increasing as resulted in the increment of population size due to current 

political crisis. In fact, previously the water demand in the town reached at 100% but it has 

declined to the water coverage around 60%. It means local community need additional water so 

Debre Berhan city Water Supply and Sewerage Authority planned to five (5) wells have been 

drilled from 200-2003. Moreover, as the respondents reported that if the water is cleaned so that 

the river is to use drinking water but it is not (key informant Interview (informant 1, April, 2020). 

As the above data collected from the expert stated that Beresa River was giving drinking water 

service for a long period of time until 1998 for local community. However, now the river is not 

utilizing for drinking water likely to be the previously. The river is polluted and does not totally 

used for local community. As the expert mentioned Beresa River is exposed for human security 

threats such as respiratory disease, diarrhoea, asthma, and other human health related problem. 
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One of the most pressing and major challenges facing the river pollution and human security during 

the winter, when the river is full, people are swept away by the floods; Sewage from the 

community, sewage from hotels, condominiums; I get it from the university and the surrounding 

area, from the factory and other waste. According to the expert, in collaboration with the city 

administration and our office in collaboration with the World Bank, about 75 % of the work has 

been done to dispose of waste and increase access to safe drinking water. In terms of waste disposal 

and river pollution prevention, the installation of safe tanks has been completed.  

By the year 2002 to 2010 E.C safe drinking water supply of Debre Berhan Town has reached at 

100% and is providing for 65,000,000 local communities. However, it has not been continuing 

steadily likely to be in the previous the same year. By the end of year 2011 and 2013 E.C, the 

population grew up from 65,000 to 1400,000. As a result, water shortages have been reported and 

the water coverage has reached at 60%. Moreover, according to expert stated that Beresa River 

has a serious environmental problem for proper disposal of pollutants and also for industries. The 

testimony of the key informant put as follow: 

For example, we are taking Dashen Beer and the Debre Berhan Garbage Disposal Centre, 

Genete-Giorgis, but it is very difficult for us to absorb the waste it means ‘We are working on 

extinguishing the fire again.’ Another expert explained that there is a severe water shortage in the 

area of Tebasse (ጠባሴ) adding that the university should work with the community to increase the 

safety of drinking water. 

The city official said the solution would be to reorganize the city; reorganize the environment 

impact, adjusting the structure and organization of the city; prevent pollution from entering the 

river, improve waste disposal system or update; plastic or highlander removal; Enforce mandatory 

rules for hotels to use safety tanks; Bring in enough fish and raise it in the river; Educate and hold 

the people accountable for keeping the river clean with a sense of ownership and the city 

government owns and operates with various stakeholders. Finally, an expert told us that the 

historical content of the Beresa River has different names, such as the source of Emperor Zeri'aqob, 

the source of Gobena and the source of Menelik in the Beresa River. 

Although some development has been done on the river, they have persecuted us as unsatisfactory. 

He said there are works that have been started by youth in Kebele 04 and are being carried out. He 

said that we are working on the Beresa River with carrots, potatoes, onions, lettuce, cassava as 
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well as Kebele 01: Youth are doing fish farming. He said the local community is using the product 

to some extent, although it is not enough. He also said that if the river is used in a modern way, it 

will produce better products, but there are many problems in developing the river. The main 

problems are condominium leaks, inadequate budget allocation for river development, dry 

factories, hotels, and a lack of attention to the river by the local community and other concerned 

body. 

The above-mentioned challenges directly or indirectly threaten the existence of human beings and 

well-being of the river and it must be giving highly attention by the local community. In particular, 

dry and liquid wastage that come out from condominiums and factories are affecting the 

biodiversity of which are living inside the river. Not only does this stop there, but it also has side 

effects on human security. For example, it caused the death of animals. It also makes people more 

susceptible to various diseases. During irrigation, the river water is contaminated and the 

vegetation does not spread; when vegetables are grown, they absorb unwanted chemicals into the 

body and absorb toxins then after a seizure, it can be debilitating and dangerous. In particular, he 

said, the iron oxide from Garage can cause leukaemia. 

Inadequate budget allocation is another headache, which in turn has hampered the river's ability to 

develop properly and efficiently. In the near future, he said, he will be able to have an independent 

entertainment service and a tourist destination by allocating enough budgets to it. For the time 

being, however, as the Beresa river Basin is a basin of the Nile River and the community should 

benefit from it, the community should contribute to the survival of the river, he said. 

Tesfaye Berhanu who works Debre Berhan town Kebele 01 expert told us about the Beresa River 

He said that 

He is working on the development of the Beresa River, of which he has planned to use the water 

of Beresa River and growing vegetable for sustainable development and reduction of poverty very 

well. As you are observed that Beresa river bank, there has a lot of a bar land without cultivating 

especially in winter therefore our plan is to cultivate fruits and vegetable throughout the year and 

made a recreation along to the river for the next five years program or plan. The development 

strategies have taken ten thousand of land for varies activities.   
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From the above respondent understand that in Debre Berhan Town is prepared for a five-year 

program to utilized Beresa River for beautification, recreation and planting a garden. Furthermore, 

the respondent stated that the development strategies have taken 10,000 square meters of land is 

the beginning. To this end, the Guangua, Dalcha and Beresa rivers are undergoing major 

development activities. In fact, the respondent confirmed that the river was not utilized for the first 

time but during the Derg regime, the Beresa River provided electricity to the urban community.  

According to the expert despite the opportunities of the river have many challenges to use river to 

develop for the development multiple purpose the testimony confirmed that 

The expert stated that regarding with utilized Beresa River we have many challenges to use for 

development. For example, for the last five or seven years the pollution of the river is increasing 

because different pollutants come out from industries or factories, household consumption, hotel, 

condominium house and so on in the form of solid or liquid effluent. It comes from factories, 

plastics and waste from the local community. In this regard, the pollutants drop into the river. 

However, as we have seen and the expert explained, Kebele 01 is doing a better job of development 

than the reaming other Keble. 

As the aforementioned data indicates, the river falls into a serious threatens in the passage of time. 

As the data reported that less attention has been given by concerned body in such a way it exposed 

for vulnerable problem or local pollutants such as industries of factories, hotels, local wastes, 

human defecation, latrine, pours toilet or other pollutants in along the catchment area of the river 

are discharging the waste in to the river. All this condition is the pulling or pushing factor for the 

river water that cannot be used for various purposes. As resulted in, if the water has not gotten 

proper protection, cannot be used for drinking water, growing vegetable fish farming, irrigation 

and so on. In fact, it does not mean there is no safety tanker for the protection of water from 

pollution but it is not enough to thaw at has got full treatment. In keble 01 there is exist a few 

safety tankers to keep the river pollution as compared to the remain other 04, 02, 07, 06, and 05 

keble which are crossing the river water course.   

According to the expert, develop a culture of cleanliness to keep the river to be clean and safe, 

Safety tank to keep any body from polluting the river; and strengthen our relationship with the 

Blue Nile and so on. They bought four to clean up the local garbage and organized the youth and 

got to work. However, the other kebele said that it is possible to make a difference if you start 
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organizing. The other is the Nile Basin in the case of the Blue Nile, and it is safe to build and 

deliver so that it does not cause damage to the lower basin but he explained that he would return 

to the river because of a lot of garbage. In addition, while driving, we have taught the local 

community to work with 20 reeds to remove waste. He said some of the waste is being dumped 

into the river, although some communities have benefited from the law. 

5.1.6.3. Types of investment has dire consequence in terms of human security 

Investment is using money in order to invest our resource and then gets profit in the hope that it 

will generate income over time or be appreciated over time. To invest more money means, generate 

income or profits for personal seek. It is important to help grow the economy as the investment 

will generate economic activities such as buying and selling goods and services and hiring people. 

Employees pay, save, invest, or spend money. If they spend their money, businesses will make 

more profit. Businesses can then re-invest the profits in further business expansion. 

Although the investment can generate income for investors, it can be detrimental to the survival of 

humans, the environment, animals and plants in general. There are many different types of 

investment in nature. These have side effects for both the environment and the biotic and abiotic. 

When investors invest their money based on interest rates, it should be borne in mind that 

investment should not pollute the environment, harm humans, and pollute animals and the 

environment. In fact, the prosperous country always tries to consider about investment before it 

harmed the environment or other and which types of investment should fit and not, however, in 

developing countries including us we don’t have given much attention to our ecosystem regarding 

to which types of investment is suitable to which area. Because of this and other factors our global 

is changing through over time. 

Now’s a day clearly indicate that our country is also suffering from some harmful investments that 

have not been properly researched before it was established. In particular, industries that release 

and detect toxic chemicals, such as leather factories, blankets, breweries, metal mills, flower farms, 

mines, etc., are important to generating income but are also dangerous to the environment. It must 

be managed and controlled before it can cause harm. Therefore, this study is focused on types of 

investment has dire consequence in terms of human security at Debre Berhan town Beresa river. 

In line with this, to consolidate our evidence that a few types of investment have a dire consequence 

on human security. According to the Debre Berhan Forest and Environmental Protection Authority 



133 

 

confirmed that the number of investors has been increasing recently and at the same time the 

investment has been increasing. At the request of various investors, they are participating in 

different areas where they invest money. The entire door will be open to investor if they are 

interested to invest money in different area and create job opportunities to local communities. 

Hotel investment related human security 

Another official of the Bureau of Forests and Environmental Protection Authority, Niguse and 

Demeke, and others stated that related to Beresa River, it is a basin of the Nile, it needs to be taken 

care of and they are fulfilling their own responsibilities in terms of their profession. The respondent 

confirmed to us that the Beresa River cross or flows through six kebeles of Debre Berhan town, 

namely Kebele 01, 04, 05, 06, 07 and Kebele 09. According to the expert, the Beresa River flows 

through the above-mentioned kebeles and is contaminated by sewage from various areas. The 

respondent has confirmed that various small-scale irrigation works are being carried out on the 

Beresa River. For example, Kebele 09 and 01 have confirmed that the river is being irrigated by a 

generator and that we are doing the same. The expert added that during the Derg era, electricity 

was produced from the lowland area of Abo Gedam area. The expert added that during the Derg 

era, electric power was produced on the plains near Abo Gedam. He also assured us that the 

community in the area of Abo Gedam will use the river for Tsebel. 

Along with the development, the official explained that there is a high level of water pollution and 

human security concerns on the Beresa River. The main problems the respondent mentioned were 

dry and liquid waste and chemicals from factories or garbage, for example, from the effluent from 

Kebel 04 from Debre Berhan Blanket factories and small private investors, in the flow of flowers, 

from the ‘Getva’ and Hiwot hotel, for example, sewage from Kebele 06 of Hiwot Hotel because 

the hotel's shower and others are connected to the road by the canal and flows directly into the 

river. For example, because of the sewage from Keble 06 of the Hiwot Hotel because of the hotel 

shower and others are connected to the road by the canal because it is directly connected to the 

canal and flows into the river. Another expert confirmed that the leather factory in Kebele 07, 

which the Authority told us about, is now closed, but there is a serious threat to the local 

community and the river. Another expert from the office explained that this leather factory has 

caused health problems in the local community and that the respondents are suffering from 

dementia and that I have a serious health problem. He also lamented the loss of biodiversity in the 
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river and the lack of irrigation and fisheries in the lowlands. He lamented that the biodiversity in 

the river had been destroyed and that the lowland community was suffering from irrigation and 

fisheries. 

Small manufacturing related human security 

In addition, He also said that the plant contains Aluminium Sulphate, which is also found in 

cabbage, tomatoes and potatoes, which can cause leukaemia and damage to humans and animals. 

Aluminium sulphate found in cabbage, tomato, and potato that are absorbed chemical by its root 

then when human beings eat it is the cause of sickness and has health problem on local community.  

This is especially true of the Aluminium sulphate dust comes from Belachew Garage, for example, 

because the dust from the beef bite I ate into the river. For example, because of the iron dust that 

comes out of the circumcision bits, the solid dust from the circumcision office that Belachew 

Garage is absorbed into the river and because the local community uses the river water for 

irrigation. They point out that vegetable’s growth around the river bank such as cabbage, lettuce, 

carrots, and potatoes and some local community is used river for drinking but because of pollution 

of the river water that the colour of the water changes over time. However, if the local community 

use this water for drinking and growth vegetable, it might be causing a serious of illness and health 

problem to all unless the local administration as well the owner of the factors takes immediate 

solution on the river. 

According to forest and environmental protection of authority (Ato Demeke) confirmed that, if the 

Beresa River is properly protected and managed, it will have political, economic and social 

benefits. The expert also ensured that, Beresa River has a multiple purpose and it will be used for 

job creation, Debre Berhan town Beautification Park, animal drink, clean water and so on. They 

also told us that there are various birds in the river and that they are beautiful to the area and will 

be a tourist attraction if handled properly. The expert confirmed that this means that there is no 

development on the river. There is, however, irrigation on the river, and fish farming is taking 

place in a random and unbalanced manner. However, he explained that if it is organized in a 

modern way, it will produce a lot of Fish and will have the capacity to supply to the town. 



135 

 

 

Factories investment related human security 

Debre Berhan City Administration Mayor's Office Head, Ato Dejene Bekele explained that the 

river is endangering both by natural and man-made disasters. He said the problem was related to 

the existence of human beings and was causing human harm. "We are working to develop the river 

in terms of development and we are trying to mobilize the youth and let the investor invest their 

money on the river," he said. Along with the development, he said, we will work to ensure that the 

river is not polluted in the future as much as possible. For example, in the past, kebele 07 was 

powered by a chemical used to dry the skin from a leather factory next to the powder factory or 

the local community of (Chromium) Cr (H2O)6]2(SO4)3) is in dire straits and connecting the 

factory of waste to the canal. The “wastewater and solid waste from tanning operations often find 

their way into surface water, where toxins are carried downstream and contaminate water used for 
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bathing, cooking, swimming and irrigation.” The chemicals used in the tanning process thus make 

their way into soil which can make fields too toxic to grow food. During the industrial revolution, 

the leather industry moved away from vegetable tanned leather and turned to faster, cheaper, 

chemical alternatives, mostly chromium, for the tanning process. The globalization of the leather 

industry has pushed the environmental degradation and human health risks out of sight and out of 

mind. Chromium VI is a proven chemical that causes cancer, skin irritations, respiratory diseases, 

motor neuron disease and damage to internal organs, mostly for leather workers with high exposure 

risks. Chromium is the most poison chemical that local communities exposed for various problems. 

Major setback and the risk of contaminating the river by dumping factory waste into a canal by 

linking canals to the river and therefore Chromium is a poison chemical that caused for the loss of 

limbs, difficulty breathing, respiratory problems, dementia (የመርሳት በሽታ), animal carnage and a 

significant reduction in fish production in the lowland area. It has caused extensive damage to 

vegetables. From this the researchers understand that local community must use the river properly 

"We are encouraging hotels, universities, factories, and the use of safe tankers to prevent the flow 

of liquids from private homes into the river," he said. 

Extracting factories row material related human security 

Another North Shewa City of Administration Industry and Investment office explains the on-going 

developments on the Beresa River, Floriculture: Produce a large amount of raw materials (5 litters 

to 7 litters) for the perfume industry and earn a lot of money every year. The hides of the leather 

factory enter the river and cause damage to the river and its bio diversity. In addition, the chemicals 

used to dry the skin and peel the skin have caused severe damage to the river and the surrounding 

community. The respondent also explained that they used it for irrigation in the lowlands, which 

caused extensive damage to fish farms, caused dementia (የመርሳት በሽታ) on local community, and 

later closed the factory. The expert went on to say that from the flour factory to the river, a 

treatment plan is being prepared to solve this problem. 

Building condominium or house investment related human security 

As the respondent data are collected and the researches are observed from the studies area most of 

the time the condominium house has not properly build toilets and discharging liquid and solid 

effluent material in right way. Both the solid and solid effluent is intermingling in to confluence 
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of river by canals or other. All most all the effluent which come out from the condominium is 

directly flows in to the river. The way to remove disposal material from the house hold is not in 

proper way. 

5.1.6.4. The human security threats along the Beresa catchment 

The Beresa River is one of the main tributaries of the Jemma River and eventually flows into the 

Nile River. This river is benefiting the local community both inside and outside Debre Berhan 

town. The local community has been using it for a long time for a variety of purposes. They may 

be used for drinking, growing vegetables, washing clothes, irrigating, fishing, swimming, cooking, 

and so on. In addition, the benefits of this river are increasing more than ever a few years ago. The 

number of new investors is increasing day to day, because it is a safe haven or a peaceful and its 

geographical location is closed to Addis Ababa. 

According to FGD stated that Human security threats along the Beresa River pose a greater 

challenge to the local population. The local communities are suffering from waste on both left and 

right side of the Beresa River. The villages, which is constructed to the catchment area of the river 

so the effluent of household drop into Beresa River. Consequently, the solid and waste materials 

are leaving the village where the river originated. In addition, a flower of gardens that is closed or 

close to the river flow directly into the river. The garbage from Debre Berhan University is 

discharging in the river before the safety tank was built and the waste was dumped into the river. 

Around the building of the Tsadkane Maryam, there is a granulated Aluminum sulphate or Iron 

which is produced from Blachew Gerage and thus unwanted material flow directly into the river. 

It is the cause of leukemia in humans and death of animals. There were leather factories around 

Kebele 07, which exited the factories directly connected to the Beresa River. Industrial effluent 

has put local people at risk for health problems. In fact, those different discharged waste materials 

not only have negative impacts on the upper course of the river or the highland area but which 

have a serious impact in the lowland areas. There has irrigation in the lowland area especially in 

Abo Gedam that is the land found left and right side of the catchment area of the river. This land 

is growing vegetable by the farmers but the fertility of the land becomes declined. Fish farming 

also there but because of the water pollution and its production is very low as compared to the 

product fish as the previous year and the quality of fish is decreased. 
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5.1.6.5. Type of human security is threatened more as a result of Beresa river pollution 

There various pollutants are found in and out Beresa River which is more threatened the existence 

of the river as well as human security. It might be come out from Industry discharges, factories, 

from condominium, sedimentation, dumping materials, hotel, households use open defecation, 

flood; households have pit latrines, washing cloth, and households have poured flush toilets and 

so on. As a result of aggradations of these stretches the channels have lost their natural capacity to 

carry floods of even much less than peak flows. Consequently, flooding in these areas has now 

become a yearly phenomenon. 

According to the respondent stated that the major problems of Beresa river is in the urban settings 

are lack of at least dry pit latrines, the washing of clothes and taking of baths right in the river 

water, and the wide spread littering of animal dung which in one way or the other contributes to 

contamination of the water supply sources. Therefore, the problem of solid waste management is 

critical in densely populated urban centres. Domestic solid wastes are dumped at the riverbanks, 

roadsides, ditches, drainage pipes and pit latrines. 

A very large amount of wastes generated in Debre Berhan, factories or industries are collected by 

litter trucks and dumped at the outskirts of the towns. The number of communal solid waste 

collection bins are very few and scattered in comparison to the solid waste generated in Beresa 

river. 

Pollution Related Human Security Threats 

In Beresa river there has a security threat that connection with river pollution. Almost all Debre 

Berhan town liquid and solid waste dumped to Beresa river where there is also not legal housing 

head-to-head to Beresa River violating the 50 meters river bank that discharge their solid and liquid 

wastes in to the river canal through all parts of the river.  

All the villages and towns along the Beresa River basin dump solid and liquid waste into the canal 

and along the river. These pollutants include grassland, water quality and agricultural land, which 

are the economic basis of the local population. The informant can contaminate the pet's health and 

productivity by swallowing some plastic with grass, as the informant contaminated the grass. One 

informant told the researchers that their cattle had died by swallowing plastic. It also affects the 

production of fruits and vegetables. Farmers have complained that their production is declining 
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due to the pollution of the Beresa River. Another informant in Debre Berhan University, Debre 

Berhan, explained that the farmers' sheep had died due to the chemical content of the river and that 

the farmers had intervened in the contaminated river and died. The farmer explained that the 

contact with the river water caused the cattle to lose their hair and lose their skin. Respondents say 

the waste affects children's health (itching of the skin, common cold, influenza, asthma, insect 

bites and worms). Contrary to popular belief, migratory animals make their animals drink that 

water. Locals prepare mud for construction of traditional houses. 

 

Water Depletion and Fresh Water Scarcity Related Human Security Threats 

In fact, the university tried to build a pipeline from the sewer to the edge of the family yard. Before 

pipeline construction of Debre Berhan University all the wastage of toilet that come out it are 

intermingling into the river then it is the cause of Depletion River.   However, the pipeline is not 

working as much as the local people are expecting. It can even cause landslides. Locals complain 

that the university has not been able to solve the problem. The municipality did the same for them. 

The local people believe that the university and the municipality are systematically displaced. The 

Beresa River has dried up and many spring waters have been lost due to unsafe waste management 

at the university. Even hand-operated water facilities have been built along the river, and some 

hand-operated pumps have been banned due to groundwater contamination. The local population 

is facing a shortage of grazing land and water. In Debre Berhan, the lower part is more polluted 

than the upper part of the Beresa River. Dangerous solid waste, such as garage debris, hospital 

waste, and obsolete medical tablets, are found in the canal. The use of river water in the lower 
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basin for domestic use is life-threatening for the community. As noted above, health facilities do 

not have a proper method of disposing of solid and liquid waste into the Beresa River. 

Debre Berhan City sewerage authority and Reservoir are located near the Beresa River. In Debre 

Berhan, pollutant is also found along the river. An expert with the Debre Berhan City Water and 

Sewerage Authority argued that it has a direct impact on groundwater pollution, including the 

Debre Berhan town's water reservoir. The liquid waste is dumped on Beresa river bank farmland. 

Debre Berhan City sewerage authority invests a lot of a cost of to maintain Beresa River from 

water depletion. The design is not appropriate for the city of Debre Berhan, which has shallow 

groundwater. 

According to the above article, the local people will not respond to these problems. According to 

the respondents, no government or non-government actors can listen to their respect. There are 

poor support houses in the different Keble area, and all residents have built toilets along the forest 

and canals. The toilets are built on unstable ground and are often exposed to landslides that could 

contaminate the local waterways. Residents also expressed concern that the sewage from Keble 01 

could exacerbate the current landslide. 

 

Conflict Related Human Security Threat 

In the middle and lower reaches (from upper to lower catchment area), the river destroyed 

irrigation areas, stone cranes, grazing ponds and water sources. Researchers have observed that 
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the machine stops working due to the extraction of black stone that has not been planted in the 

river. Interestingly, although it has many purposes, there are no flood drainage and landslide 

protection measures except at some sites. The river basin zone is vulnerable to illegal settlement 

and small-scale irrigation. In the lowland area especially around Abo Gedam, the researchers 

looked at the villages along the river. In particular, the poor housing in the geologically unstable 

areas and the catchment area on the Beresa River endanger the lives of the local population. These 

negligent acts on the river can be devastating in the summer. 

Flood Related Human Security Threats 

Improper handling of rocks and sands, as described above, can lead to sudden flooding and 

flooding of settlements, irrigation areas, and businesses. The upper and middle Beresa River is a 

sudden and real threat to farmland and forest areas. The upper bouts featured two cutaways, for 

easier access to the higher frets. The upper reaches of the Beresa River have been left untouched. 

Across the river, sand and gravel roads have been widened, causing widespread biodiversity and 

aggravating erosion along the river. In addition, the accumulation of solid waste will block the 

canal in the future. Researchers have observed that the canal is blocked by various deposits of soil 

and plastic. 

Industry related human security threat 

According to various studies confirmed that a number of pollutants is found in Ethiopia could put 

on in the inappropriate place. Instead, the culture of people to void waste management in various 

areas it was not encourage. It might be put on in river, road, and recreation and so on. It has serious 

effects on human health, respiratory disease, animals and vegetable. According to the respondent 

confirmed that that about 90% of industries, house h in Ethiopia have not proper discharging waste 

in the management system. The effluent into nearby water bodies, streams and open land without 

any form of treatment. In the 2003 to 2013 wastewater facilities master plan project study, it was 

reported that all most all factories were having dumping their untreated effluent into nearby 

watercourses, urban streams and river. In 2012 Environmental protection and forest management 

authority Agency confirmed that the kinds of waste outlet by factories and the number of factories 

had not treatment plant. As it can be seen as factories that responded to the interview question have 

only any form of treatment plant. 
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The hazard presented by industrial and domestic pollution of the Beresa river and especially its 

tributaries in the upper reaches, were identified in a study of water pollution in the Upper Basin in 

past to present in particular after the coming of different investor that connected with industries or 

factories in Debre Berhan. According to the respondent stated that presents data from the upper 

course or catchment area of river bank industry sites within and outside Debre Berhan, reflecting 

the quality of water before and after passage through the urbanized area. The results indicated that, 

upstream of Beresa River, the river monitored showed only slight evidence of pollution, mostly 

domestic in origin. Once the watercourse entered urban Debre Berhan, a dramatic and rapid 

deterioration is apparent, rapidly reducing the quality of all streams and rivers to worse than that 

of typical raw domestic sewage with evidence of gross industrial and domestic pollution. Oxygen 

within the streams was virtually depleted, resulting in septicity and anaerobic decay. 

Most of the high-water consuming industries in the Awash basin in particular in the city of Addis 

Ababa and in the Debre Berhan area draw water for production purposes from water supply sources 

and discharge their by-product wastes in to watercourses and rivers without any kind of treatment. 

Besides this, there is no restriction on industrial plants discharging their wastewater into the rivers 

and watercourses. 

However, few industries in the city of Debre Berhan, which have treatment facilities, divert their 

raw wastewaters into the storm water drainage system or the watercourses. The reason could be 

either for technical reasons related to the wastewater treatment plant operation or for practical 

reasons since there are no regulations and effective control regarding industrial effluent discharges 

by concerned parties. 

Some studies show that industrial installations that include the same sewage treatment plant are 

small and infrequent. It seems that the main purpose of these facilities is to obtain the necessary 

permits to build the factories. There are very few industries in the city of Debre Berhan that use 

sewers to dump industrial waste 
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6. CONCLUSION AND RECOMMENDATION 

6.1. Conclusions  

From descriptive study (thematic area 1) stated that, there are some challenges in governance of 

the river. These challenges are emanated from different actors. Some of these actors are industries 

and factories which have capacity to pollute water because of their residue and people who inserts 

dirty materials into the river. There were some attempts in the reign of emperor Haile Sellassie and 

dergue regime on Beresa River. During emperor Haile Sellasie, there was irrigation in 1960’s even 

though it was not massively done. In the same way there was an attempt by dergue regime for 

hydropower but unsuccessful. Nothing is done post 1991 on Beresa River as the data shows. 

As researchers tried to depict the situation in the analysis part, there is potential in Beresa river. 

some of the potentials are: the possibility of irrigation, recreation purposes, fishing etc. Hence, the 

researchers recommend that there must be involvement of concerned body to use water properly. 

And one of the tasks should be construction of multipurpose dam on the river to serve the 

community in the town. 

As the paper showed in the above, there are a number of limitations in Beresa River. Some of the 

challenges include poor governance, problems arise from industries and factories, lack of 

commitment of government both at local and national level, carelessness of communities regarding 

to the river etc. Hence such issues have to be managed wisely. 

According to the findings of thematic area 2 and 4, combining HEC-RAS, GIS with AHP Multi-

Criteria Decision Analysis was successful in establishing hydrological information for the region, 

which guided in arriving at acceptable dam site locations. As a result, both are capable and helpful 

decision-making tools. The results show that integrating GIS with AHP Multi-Criteria Decision 

Analysis for dam site selection is both possible and effective.  

Dam site selection is influenced by biophysical factor such as soil type, rainfall, tectonic, 

geomorphic, slope, catchment area etc. and socio-economic factors. 

Dam site selection and planning may be done more effectively and scientifically with the use of 

GIS analytical skills and Geospatial technology. This is in contradiction to manual dam site 

selection approaches that use topographic maps and contours without considering terrain attributes 

that can only be uncovered through GIS research. The study revealed that, the physical factors and 
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constraints were developed and standardized based on the reclassify tools. Weights for each 

criterion were assigned based on AHP using pairwise comparison matrix. The weighted overlay 

tool was used to combine all the selection criteria thereby reducing the complications involved in 

combining suitable dam site. The overlay analysis has resulted suitability map of dam site.  

The suitability map showed that, a total area of 0.53ha (0.0.01%) was classified most suitable, 

0.35ha (0.01 %) of total town coverage was considered more Suitable, 1.32ha (0.02 %) suitable, 

0.33 ha (0.01%) less suitable and 5708.47ha representing (99.96 %) were found unsuitable for 

selecting suitable dam.  

In general, the findings of this study conclude by ranking potential sites of the study area. 

Accordingly, potential site 1 was ranked first as most suitable site because of because of slope and 

geology formation and accessible to road networks and fulfilled norms and standards employed in 

this analysis. Likewise, potential sites followed by 2, 3, 4 and 5 ranked as more suitable, suitable, 

less suitable and unsuitable respectively. The study proved that, GIS based and Spatial MCE 

methods were a powerful tool in handling large amounts of data and narrowing areas of interest 

for potential dam site selection in the case study area. 

This study provides a reference for future GIS based dam site selection especially in areas where 

integration of GIS with Multi-Criteria Decision Analysis for a dam site selection is yet to be 

implemented. 

According to thematic area 3, Based on the type of dam, depth and allowable bearing capacity, a 

suitable foundation of any structure designed in accordance with recommended safe bearing 

capacity must satisfy two independent criteria in respect to the underlying foundation soil. Firstly, 

the foundation must have an adequate factor of safety against exceeding the shear strength of the 

foundation soils. Secondly, the vertical movements (settlement) of the foundation soils must be 

within tolerable limits for the structure. 

In view of these two important facts all types of considered or recommended foundation in report 

has to satisfy the above general criteria. The analysis of the field and laboratory tests 

Moreover, depend on liquefaction & seismic activity, Seismic hazard is one of the most destructive 

natural phenomena in the world as well as in our country. Subsurface conditions play a major role 

in the damage potential due to earthquake and seismic soil amplification of a site. The present 
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research was conducted in some selected parts of Debre Berhan town mostly in in central Ethiopia. 

Located in Semen Shewa Zone of the Amhara Region. 

According to thematic area 3, the study proved that, soil excavation & backfilling works has not 

employed because of budget limitations. 

Based on thematic area 5, the study concludes that, there are numerous ecological and socio-

cultural resources to promote ecotourism along the banks of Beresa River. The beautiful landscape, 

water features, the cultural and historical heritages, wide variety of birds and aquatic ecosystems 

have been the potential resources for the development of community-based ecotourism. Therefore, 

it is possible to conclude that Debre Berhan along Beresa River has great potential to promote 

CBE. 

However, Beresa River is the natural corridor of nature across the center of Debre Berhan that 

encounters serious challenges to promote CBE. Most of the challenge resulted from poor 

Stakeholders performance on planned and well cooperated activities towards CBE, Lack of basic 

ecotourism infrastructure and facilities, Lack of well-trained manpower, Poor capital and 

Inadequate financial budget, Conflicts of interest over resource usage and ownership problems, 

often lack of proper land use, land management and land administration system. 

According to thematic area 6, the study argued that, after successful accomplishment of the 

research objectives of the research, the researchers come up with the conclusion and 

recommendation of the study based on the objective of the research as follow. To meet the 

presumed objective, the study has analyzed the Human Security Challenges of Beresa River 

Pollution. Water is one of the single-most precious resources for both living and non-living things; 

as it is an absolutely necessary natural resource for everything on our planet, earth. All living things 

including plants, animals and humans depend on water for survival, regeneration, development 

and socio-economic transformation.   

Human security challenges in Beresa River pollution international trends that it is the sources of 

human insecurity. Water is the most precious resource to all human beings, animals, plants and 

other. However, the coverage of fresh water on the surface is very small and even the existing 

fresh water is not found in pure manner. Water found in river, pond, rain, spring water, sea, ocean 

and ice. This, water is not pure. Due to population growth, river water is becoming dirty. 
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Population size is increasing, number of pollutants is increasing. The quality of river water is 

declined.  

Beresa is the largest perennial river in the North Shoa Zone of the Amhara Regional State and 

joins the northwestern part of the Nile River to join the Jemma River. The River has a total 

catchment area of 211 km2 and a source on the Qundi highlands at about 30 km east of Debre 

Berhan town and takes the north-west ward to join the Jemma River, which form the tributary of 

the Abay Along the way, the river offers a variety of uses that can be determined by environmental, 

economic and social values. However, in Debre Berhan Town, the river is facing unsatisfactory 

quality due to the release of untreated waste from various sectors, especially irrigation services. 

The study was conducted to identify human security challenges in the Beresa River pollution. 

Unsafe industrial and municipal wastes can lead to hazardous chemicals in the ecological balance 

and health problems. Although these wastes are a source of nutrients, they are also a source of 

chemicals and toxic metals. Unwise practiced urban and industrial activities damage Beresa river 

physical, chemical, and biological properties and, in many cases, reduce its irreversible 

functionality. Moreover, to use of Beresa river in order to discharge effluent chemicals has 

different effects on the multiple purposes of the river water and productivity and the quality of 

animals and plants in the ecosystem are exposed for vulnerability of the local community. Most of 

the time, atmospheric and aquatic pollutants finally come back to Beresa river and has different 

effects on plants and animals and make the river water pollution to be more serious than both water 

and air pollutions; because, once the pollutants are accumulated in the river, they may require 

centuries to be removed through leaching, plant uptake, erosion or other means to alleviate. 

However, the River is facing an interruption on its potential service due to unwise and uncontrolled 

discharge of liquid and solid wastes from municipality and industries which resulted from 

ignorance or non-ethical attitude, lack of environmental impact assessment, lack of awareness and 

absence of control measures. The River has been polluted with oxygen   demanding wastes 

(biological   oxygen demand/BOD and chemical oxygen demand/ COD), water soluble inorganic 

chemicals (acids, salts and heavy metals such as Cd, Cr, Pd, Ni, As and Hg), inorganic plant 

nutrients (water soluble nutrients and phosphate), organic chemicals (plastics, pesticides), 

sediment or suspended matter and thermal pollution (using River water for cooling process). 
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The study argued that Human Security Challenges of Beresa River Pollution is the most serious 

problem to local community. The river has multiple purposes to the local community to various 

activities on the catchment area such as small farming, fishing, and washing, for animal drinking, 

washing cloth, and recreation. Even though this river has a multiple benefit to the surrounding 

community, it is encircled by many challenges recently. The finding indicated that there have 

human security challenges with regard to river pollution and related to other constraint as 

mentioned below. It is served as dumping or discharging waste material that come out from 

different industries, farming activities, condominium, household consumption, animal drinking, 

hotel, and natural disaster. Such kinds of activities are a harmful practice in the river bank. 

Moreover, children are passed away in Beresa river when they have taken recreation or swimming 

inside the river. Mostly mentioned on the above issues is the cause of loss of human life. It was 

having respiratory disease, asthma, catarrh, (Chromium) Cr (H2O) 6]2(SO4)3), dementia (የመርሳት 

በሽታ) on local community. In short,  Flood Related Human Security , Industry related human 

security , Conflict Related Human Security, Water Depletion and Fresh Water Scarcity, Pollution 

Related Human Security , The human security threats along Beresa catchment, Building 

condominium or house investment related human security, extracting factories row material 

related human security, factories investment related human security, Small manufacturing related 

human security, Hotel investment related human security, of investment has dire consequence in 

terms of human security and other related threat such as human security challenges Beresa river 

pollution  are the major challenges in Beresa river bank. 

6.2 Recommendations 

1. Recommendations based on thematic area 1, as it known, there are different obstacles in Beresa 

River. In order to rectify these challenges, various actors have to involve in it. Both local 

communities and government have to discharge their responsibilities. There are different 

recommendations by researchers. some of them are; 

 There must be good governance from local administration in Beresa river Awareness 

creation must be done in communities  

 There must be a linkage between Beresa river and federal institution i.e. Debre Berhan 

university  
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 There should be involvement of nongovernmental organization which have concern on 

environmental protection 

 Grand project such as multi-purpose dam should be done to use the river properly 

 Depth study including biological issues have to be conducted 

2. Recommendations based on thematic area 2 and 4, This study provided information on dam site 

selection and construction at town level that could be used by the decision makers to act upon the 

current land use policy in selecting dam in the case study area. 

Accordingly, the following crucial recommendations were provided based on the research 

findings:  

 Selecting dam site in Debre Berhan Town specifically and in Ethiopia generally is fully 

conventional way; without any consideration of physical and social factors. Therefore, 

Debre Berhan town municipality should utilize modern integrated Geospatial tools, HEC-

RAS as well as cad software’s for the betterment of potential dam site selection, 

construction and beautification. 

 Debere Berhan town municipality should govern and utilized Beresa River properly by 

providing financial supports to experts and creating awareness to the community. 

 The dam site should be easily accessible, so that it can be economically connected to 

important sectors, irrigations as well as recreational sites. 

 There is a lack of high-resolution data gathered from GIS/RS. The slope data is mostly 

extracted from DEM. In order to model the land surface and to extract the slope data more 

accurately, DTM is preferable as it provides a bare land representation of terrain or surface 

topography 

3. Recommendations based on thematic area 3, Based on the outcomes of this study, the following 

recommendations are made in relation to the foundation work being currently undertaken in the 

area: 

 The current study covered only partial part of the university. So, additional investigation 

will be required for the future expansion of buildings. 
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 Localized zones within the survey site where the structures and prominent zones of 

weakness are identified. These areas need special design considerations. 

4. Recommendations based on thematic area 5, Hence, it is recommended the provision and 

implementation of sound projects for proper land use, land management and land administration 

system, so as to maximized stakeholders’ performance on planned and well cooperated activities 

towards CBE along Beresa River. It is also recommended to employ well trained professionals in 

culture and tourism offices and any other sectors in the tourism industry. Furthermore, 

Government, private sector and NGOs should allocate sufficient budget for promotion and 

marketing of ecotourism destinations effectively and it is also essential to devise awareness 

creation programs for local communities living around Beresa River about ecotourism.  

5. Recommendations based on thematic area 6, Based on the findings of the study, researchers 

forward the following possible solution to overcome the challenges for the human security 

challenge in Beresa river pollution administrations for the concerned body as follow  

 The local governance should create awareness regarding the image of the river pollution in 

collaboration with mass media because the local community has not clear understanding 

towards Beresa river pollution they simply considered as the place in which the river is 

discharging waste. They don’t know the purpose of Beresa River so the local leaders must be 

creating awareness about keeping the e river must be clean and tide. 

 The regional water bureau of administration should give due emphasis for keeping human 

security allocate appropriate budget for local water protection institution that serves for 

employing qualified water institution and trainers as well as expanding beatification for 

recreation and tourism and also supplying the necessary facility for water institution and 

water governance  

 The water regional bureau of the regional states should also adopt water auditing system 

based on the need of the clear water depending on rigorously conducted research in 

collaboration with universities.  

 Relevant river water protection mechanism should be designed for local community. 

Although what local community learn in Beresa river pollution should basically be aligned 
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with what is being provided in other learning institutions, there should be some adjustments 

to the existing formal existing to align with the reality in the institutions.  

 As observed both in the upper and lower catchment area of Beresa River, there has not enough 

treatment plant build to discharging waste material? So, the local water institution has the 

responsibility to build enough discharging waste material to factories, household, and 

condominium in order to clean the water from any kinds of pollution. 

 Most of the local peoples have not sufficient knowledge to handle the river and utilized to 

multiple purpose of the dam. Therefore, the local water institution has the responsibility to 

create positive awareness to local communities. 

 The local water institution bureau should develop water law to cult water pollution from 

different pollutants if possible because much local business institution has not enough 

sufficient knowledge to discharge waste material in the right place. 

 Federal government due give attention to water institution to keep from any kinds of pollution 

of river.  
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ANNEXES  

Annex 1: Sample GPS points of Beresa River with 70m buffer zone 

point X Y Z Desc. 

1 556860.04 1069303.06 2739.14 SH 

2 556882.26 1069317.34 2739.14 SH 

3 556838.60 1069320.52 2737.54 SH 

4 556819.55 1069319.72 2737.54 SH 

5 556798.12 1069300.67 2736.04 SH 

6 556763.99 1069316.55 2736.04 SH 

7 556783.84 1069337.19 2736.04 SH 

8 556787.01 1069312.58 2736.04 SH 

9 556763.99 1069301.47 2736.04 SH 

10 556743.35 1069322.90 2736.24 SH 

11 556732.24 1069313.37 2736.24 SH 

12 556709.22 1069299.09 2738.57 SH 

13 556698.90 1069325.28 2738.57 SH 

14 556713.19 1069337.98 2736.24 SH 

15 556733.83 1069346.71 2742.48 SH 

16 556756.85 1069359.41 2742.48 SH 
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Annex 2: Soil classes of 1997 (FAO CLASS1)   

Code  Soil unit  Vegetation description  Texture description  

MVc Vertic Cambisols  

 

Cultivated  

 

Clay loam  

 

Lpe Eutric Leptosols  

 

Cultivated Clay loam  

 

                          Source: Ethiopian national soil Organization (FAO, 1997). 

Annex 3: Monthly total rain falls at Debre-Berhan Station Alt 2750m, Long 390 300E, Lat 9o 38o_N 

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

1984 0.0 0.0 26.6 0.0 80.0 90.2 181.2 122.7 106 0.0 0.0 0.0 607.1 

 
1985 

 
17.4 

 
0.0 

 
27.3 

 
58.6 

 
83.2 

 
15.8 

 
314.6 

 
376.6 

 
88.4 

 
6.5 

 
5.7 

 
0.0 

 
994.1 

1986 0.0 74.7 99.2 52.5 27.0 142 271.3 274.7 116 11.3 0.0 0.0 1068.3 

1987 5.0 19.2 108 51.7 100.2 0.0 32.3 309.5 47.5 18.7 0.0 6.3 698.5 

1988 10.6 34.6 16.9 83.1 16.2 16.0 286.2 290.0 153 12.1 0.0 0.0 918.2 

1989 2.3 40.5 97.6 42.7 1.4 41.1 211.3 177.4 67.7 18.6 0.0 30.7 731.3 

1990 0.0 
  

59.5 0.9 1.6 321.0 217.2 169 0.6 0.0 0.0 769.5 

1991 4.8 8.3 64.6 21.0 12.0 63.7 215.6 387.5 86.6 6.4 0.0 6.4 876.9 

1992 30.3 26.7 19.4 80.2 19.3 13.3 307.6 267.6 90.2 41.9 0.5 1.8 898.8 

1993 4.3 63.2 0.0 116.9 60.5 9.1 405.5 168.4 108 43.2 0.0 1.1 979.9 

1994 0.0 0.0 95.6 0.0 23.2 92.7 281.7 222.9 102 
 

36.5 0.0 854.3 

1995 0.0 28.5 19.1 68.4 26.5 23.3 
 

233.8 60.4 5.1 0.0 1.7 466.8 

1996 20.7 2.8 75.4 9.7 129.2 138.0 336.4 252.5 24.3 0.0 3.0 0.0 992.0 

1997 29.5 4.0 41.2 82.4 25.9 95.1 272.1 200.6 34.8 89.1 
  

874.7 

1998 26.7 13.2 14.9 49.3 43.0 13.5 337.3 289.0 70.6 5.2 0.0 0.0 862.7 

1999 0.0 0.0 26.5 2.8 11.8 48.9 362.4 365.1 52.4 59.6 1.4 0.0 930.9 

2000 0.0 0.0 25.9 47.3 37.1 46.6 352.4 317.5 105 28.5 18.8 6.8 986.1 

2001 0.0 33.8 70.5 18.8 64.6 34.9 406.3 260.4 32.2 4.1 0.0 3.4 929.0 

2002 18.1 28.0 60.6 46.1 18.4 28.4 214.4 295.8 109 3.1 0.0 8.4 830.4 

2003 15.6 36.3 60.2 85.7 3.8 93.5 334.1 288.7 74.2 0.0 0.0 7.4 999.5 

Mean 9.3 21.8 50.0 48.8 39.2 50.4 286.5 265.9 84.8 18.6 3.5 3.9 882.7 
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Annex 4: Summary of mean monthly of Beresa River (near Debre Berhan town) flow in m3/s 

 

Year Jan. Feb. Mar. Apr. May. Jun. Jul. Aug Sep Oct Nov. Dec An. Mean 

1973 0.10 0.09 0.07 0.10 0.16 0.16 6.17 19.73 14.32 0.18 0.14 0.11 3.44 

1974 0.12 0.08 0.12 0.19 0.12 0.15 12.61 20.41 4.18 4.91 4.18 0.16 3.93 

1975 0.10 0.08 0.10 0.18 0.18 0.39 4.55 15.78 12.49 0.28 0.20 0.08 2.87 

1976 0.04 0.04 0.12 0.13 0.23 0.11 5.50 24.22 4.65 0.16 0.33 0.14 2.97 

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

1984 0.9 0.9 6.8 5.6 8.0 7.9 8.4 7.8 6.5 1.1 3.5 3.5 

 

1985 

 

5.3 

 

4.8 

 

7 

 

7.9 

 

8.1 

 

7.4 

 

8.4 

 

8.4 

 

7 

 

4.5 

 

4.3 

 

4.9 

1986 3.8 7.4 7.6 8.6 7.7 8.7 8.3 8 6.1 4.5 4.3 5.1 

1987 3.4 6.6 8.8 8.0 10.7 7.7 8.2 8.9 7.6 5.5 4.2 5.0 

1988 6.6 6.7 8.4 8.2 7 6.6 12.8 9.0 7.4 4.0 1.8 1.1 

1989 0.5 6.2 7.4 8.1 5.5 6.3 8.8 9.2 9.4  1.2 6.7 

1990 3.1   6.8 5.5 5.9 8.6 8.9 7.3 2.0 2.0 0.2 

1991 5.3 6.1 8.4 7.7 8.1 7.4 9.0 8.9 7.1 1.6 1.8 0.8 

1992 6.8 7.9 8.5 7.3 6.5 6.9 8.2 9.0 7 3.6 3.9 4.2 

1993 5.8 6.9 5.8 8.2 6.8 6.5 8.8 8.6 8.1 4.4 1.5 2.5 

1994 3.6 5.1 8.7 8.1 7.1 7.1 8.4 7.8 6.7  0.8 2.5 

1995 2.8 7.5 6.7 8.7 6.5 6.7  9.2 7 2.8 1.2 5.9 

 

1996 

 

6.3 

 

4.6 

 

7.4 

 

7.1 

 

6.9 

 

7.7 

 

8.2 

 

8.5 

 

6.3 

 

1.4 

 

2.1 

 

3.2 

1997 6.1 2.2 8.2 7.0 6.7 8.5 8.6 8.1 7.1 6.1   

1998 7.7 8.5 9.3 9.6 7.6 7.2 9.3 9.4 7.3 3.7 1.0 2.1 

1999 2.2 3.1 5.9 5.5 5.8 6.3 8.6 8.6 6.2 4.6 -1.2 1.8 

2000 2.1 3.4 5 7 7.0 5.7 8.6 8.1 6.8 3.3 1.7 1.0 

2001 3.1 5.2 8.3 6 8.1 7.9 9.2 9.1 6.4 3.3 3.1 4.7 

2002 4.9 6.2 8.4 7.5 7.6 7.6 6.2 9.1 7.5 3.2 3.1 7.2 

2003 5.3 5.3 7.9 9.5 7 8 9.7 9.5 8.1 3 2.7 1.6 

Mean 4.3 5.5 7.6 7.6 7.2 7.2 8.8 8.7 7.1 3.5 2.3 3.4 
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1977 0.14 0.10 0.08 0.10 0.12 0.14 7.46 8.90 0.43 1.73 0.25 0.12 1.63 

1978 0.13 0.10 0.16 0.13 0.16 0.14 4.85 14.82 5.56 1.24 0.15 0.22 2.31 

1979 0.17 0.10 0.10 0.16 0.31 0.33 7.25 10.42 0.79 0.24 0.03 0.04 1.66 

1980 0.05 0.08 0.10 0.10 0.10 0.08 1.43 13.40 11.01 1.71 0.16 0.06 2.36 

1981 0.16 0.13 0.14 0.25 0.18 0.16 0.22 26.15 6.69 1.75 0.12 0.12 3.01 

1982 0.14 0.18 0.16 0.35 0.27 0.26 1.38 44.12 2.36 1.79 0.15 0.11 4.27 

1983 0.09 0.07 0.11 0.21 0.58 0.36 2.80 20.22 1.43 0.15 0.11 0.11 2.19 

1984 0.07 0.06 0.06 0.06 0.26 0.36 7.44 3.44 1.69 0.16 0.10 0.07 1.15 

1985 0.08 0.07 0.07 0.12 0.18 0.14 3.55 14.56 2.59 0.12 0.08 0.08 1.80 

1986 0.08 0.09 0.33 0.28 0.16 0.17 9.09 27.61 6.52 0.22 0.15 0.14 3.74 

1987 0.12 0.14 0.18 0.40 0.50 0.21 0.18 5.14 0.35 0.53 0.17 0.16 0.67 

1988 0.17 0.16 0.19 0.23 0.27 0.29 4.99 30.87 8.50 0.50 0.16 0.14 3.87 

1989 0.14 0.13 0.14 0.25 0.15 0.19 2.50 11.57 3.31 0.25 0.18 0.19 1.58 

1990 0.16 0.20 0.22 0.53 0.24 0.20 6.51 10.89 13.60 0.35 0.12 0.12 2.76 

1991 0.12 0.11 0.12 0.16 0.24 0.31 5.26 37.09 4.00 0.26 0.11 0.10 3.99 

1992 0.11 0.11 0.10 0.12 0.11 0.13 3.15 15.53 8.30 0.37 0.14 0.11 2.36 

1993 0.09 0.13 0.10 0.23 1.43 0.25 24.88 5.24 1.51 2.86 0.16 0.12 3.08 

1994 0.11 0.11 0.14 0.15 0.23 0.29 15.58 39.97 12.47 0.15 0.14 0.10 5.79 

1995 0.09 0.08 0.10 0.20 0.22 0.24 5.16 15.34 5.36 0.20 0.18 0.20 2.28 
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1996 0.19 0.16 0.40 0.77 1.64 1.38 12.67 16.68 2.50 2.64 0.37 0.31 3.31 

1997 0.30 0.28 0.35 0.63 0.48 0.88 13.20 11.67 0.53 2.34 0.61 0.18 2.62 

1998 0.35 0.24 0.25 0.44 0.70 0.48 8.00 20.56 5.75 0.71 0.20 0.20 3.16 

1999 0.12 0.10 0.12 0.10 0.14 0.23 12.73 20.00 3.63 1.27 0.08 0.04 3.21 

2000 0.03 0.04 0.03 0.05 0.13 0.10 4.65 22.03 4.17 1.45 0.26 0.04 2.75 

2001 0.06 0.35 0.56 0.25 0.33 0.19 9.66 13.61 0.93 0.30 0.25 0.17 2.22 

2002 0.15 0.15 0.17 0.13 0.17 0.24 1.25 21.11 4.78 0.10 0.07 0.09 2.37 

2003 0.08 0.09 0.07 0.35 0.15 0.23 6.54 8.21 1.83 0.11 0.00 0.01 1.47 

MEAN 0.12 0.12 0.16 0.24 0.33 0.28 6.81 18.36 5.04 0.94 0.30 0.12 2.74 

Annex 6: Questionnaires for local community and government officials with their response 
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No  Questionnaire  Yes  No  

1 Do you know what community-based ecotourism refers to? 105 471 

18.23% 81.77% 

2 Have you ever participated in any activities of community-based ecotourism practices in 

Debre Birhan? 

7 569 

1.2% 98.8% 

3 Are you interested to participate in community-based ecotourism activities in your local 

area? 

426 150 

73.96% 26.04% 

4 If your answer to question No 7 is ‘yes’, in which kind of participation you will involve 

among a wide variety of community-based ecotourism activities?  

  

 A. Tour guide 97 479 

16.84% 83.16% 

B. Selling local products  310 266 

58.82% 46.18% 

C. Giving Transport services to tourists 120 455 

20.83% 78.99% 

D. Investing in the establishment of Resorts, Logies, Hotels and Restaurant services  13 563 

2.26% 97.74% 

E. Investing in the establishment of small parks for promoting biodiversity and 

beautifying the landscape and water features 

63 513 

10.94% 89.06% 

F. Consulting and educating the community 89 487 

15.45% 84.55% 

5 Have you ever got training on to develop and enhance community-based ecotourism? 126 450 

21.88% 78.12% 

3 Does ecotourism contribute to sustainable development in the community? 523 53 

90.80% 9.20% 

4 If your answer to question No 3 is ‘yes’, how?    

A. It generates income  536 40 

93.06% 6.94% 

B. It creates new job  563 13 

97.74% 2.26% 

C. Environmental Protection   269 307 

46.70% 53.30% 

D. Preserves local culture  212 364 

36.81% 63.19% 

5 Is there any natural recreational center (tourist site) around Debre Birhan town? 326 250 

56.60% 43.40% 

6 What are the most important ecological and socio-cultural resources along Beresa River 

bank that can promote ecotourism? 

  

A. Small channel dam and Water fall 329 247 
57.12% 42.88% 

B. Landscape 346 230 
60.07% 39.93% 

C. Biodiversity (wide variety of fauna and flora)   380 196 

65.97% 34.03% 

D. Cultural heritage and historical sites  72 504 

12.5 87.5 

9 What are the main factors that challenge the development of ecotourism along Beresa 

river bank?  
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Annex 7: Questionnaires exclusively for government officials, experts and NGOs 

To what extent do you agree or disagree with the following statements about ecotourism.  

5= Strongly Agree, 4= Agree, 3= Neutral, 2= Disagree and 1= Strongly Disagree 

A. Lack of awareness  432 144 

75% 25% 

B. Lack of skilled man power 354 222 

61.46% 38.54% 

C. Lack of capital  376 200 

65.28% 34.72% 

D. Lack of cooperation among stakeholders 290 286 

50.35% 49.65% 

E. Infrastructural problem  257 319 

44.62% 55.38% 

F. Pollution and other environmental degradation 426 150 

73.96% 26.04% 

G. Poor waste management techniques  423 153 

73.44% 26.56 

H. Fragile ecosystem and poor biodiversity 232 344 

40.28% 59.72% 

10 How the sewage and dry wastes of Debre birhan town has been managed?   

A. Recycled/treated  23 553 

4% 96% 

B. Stored in one place   114 462 

19.79% 80.21% 

C. Disposed in to the surrounding area  345 231 

59.90% 40.10% 

D. Discharge in to the river    159 417 

27.60% 72.40% 

11 What types of aquatic plants and animals found in Berresa river?   

A. Fish   114 462 

19.79% 80.21% 

B. Phytoplankton  110 466 

19.10% 80.90% 

C. Amphibians  240 336 

41.67% 58.33% 

D. Reptiles  47 529 

8.16% 91.84% 

E. Birds 342 234 

59.38% 40.62% 

12 Do this biodiversity contribute to the development of community-based ecotourism 

along Beresa River bank? 

443 133 

76.91% 23.09% 

13 Do the local community harvest sufficient amount of fish from Beresa river? 23 553 

3.99% 96.01% 

14 Have you get/provide any professional support on the practice of fishing in Beresa River 145 431 

25.17% 74.83% 
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No Statements  5 4 3 2 1 

1 Benefits of Community Based Ecotourism      

1.1 Ecotourism can be taken as good alternative strategy of economic 

development to the local community. 

     

1.2 Ecotourism can promote environmental protection along Beresa 

River in Debre Birhan town. 

     

1.3 Ecotourism may contribute to environmental education and socio-

cultural integration of the local area. 

     

2 Potentials of Beresa River       

2.1 Beresa river has great potentials to the developments of 

community-based ecotourism in Debre Brehan town. 

     

2.2 There are numerous ecological and socio-cultural resources that 

promote ecotourism along the banks of Beresa River. 

     

3 Challenges of ecotourism      

3.1 Often poor Stakeholders performance on planned and well 

cooperated activities towards the development of ecotourism along 

Beresa River bank. 

     

3.2 Lack of basic ecotourism infrastructure and facilities along Beresa 

River Bank. 

     

3.3 Lack of well-trained manpower to develop and enhance ecotourism 

along Beresa River Bank. 

     

3.4 Poor capital and Inadequate financial budget of the government for 

constructing infrastructures and facilities to promote ecotourism 

along Beresa river Bank. 

 

 

    

3.5 Conflicts of interest over resource usage and ownership problems 

may arise along Beresa river bank. 

 

 

 

 

   

3.6 Often lack of proper land use, land management and land 

administration system to promote community-based Ecotourism 

along Beresa River. 

     

3.8 Human encroachment       

3.9 Ecotourism has adverse effects on biophysical and socioeconomic 

conditions of the destination area. 

     

3.10 There is lack professional support to the local community on the 

practice of fishing and environmental protection for the 

development of community-based ecotourism. 

     

 


