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ABSTRACT 

Environmental issues such as sedimentation have accelerated due to increase in 

population and changes in land uses. This has made water managers to face complex 

technical challenges in managing water bodies. To address such environmental issues, 

the Global Action Program (GAP) by UNESCO (2014) advocate for the need to 

empower individuals and societies with knowledge, skills and values in order to create a 

society that is just, peaceful and sustainable. 

The study aimed at exploring how learning for sustainable management of sedimentation 

through a community of practice could be used to sustainably manage sedimentation in 

reservoirs such as Makoye reservoir. Prior studies (Sichingabula, et al., 2014, Chomba 

and Sichingabula, 2015 and Muchanga, 2017) on sediment management lacked an 

informative learning approach to sediment management. The objectives of the study 

were to: determine factors contributing to sedimentation of Makoye reservoir and its 

related effects to the socio-economic livelihood; investigate sediment management 

strategies in Makoye reservoir and to explore how learning for sustainable management 

of sedimentation through a community of Practice could be used to sustainably manage 

sedimentation in Makoye Reservoir. The study was informed by the theory of 

Community of Practice (COP). 

The study was guided by critical realism using action research design within the streams 

of qualitative approach. Target population included all residents within the Makoye 

reservoir catchment and those within a radius of 5km away from the reservoir with a 

sample size of 101 participants. This group was sampled through homogenous purposive 

and discriminatory exponential snowball sampling. Data collection instruments included 

semi-structured interview schedule, participant observations guide, Focus Group 

Discussion guide and a workshop program. Data was analyzed through thematic and 

Interactive Dialogic Analysis. Data validation was through between-method 

triangulation and mirror data triangulation techniques.  

From the findings, sedimentation of Makoye reservoir was much associated with 

upstream gardening and crop cultivation (48%), lack of dam rehabilitation (10%), 

climate change (1%). This resulted into reservoir sedimentation reducing the socio-

economic use of the reservoir (72%), including its water quality and quantity in the 

reservoir (9%) posing health risks to animals. Since no measure existed to sustainably 

manage sedimentation in Makoye reservoir, use best farming practices on the upstream 

(21%) and dam rehabilitation (13%) were mostly suggested immediate strategies to 

combat sedimentation problem in Makoye reservoir. Despite these suggestions, learning 

through a community of practice on sediment management strengthened community 

solidarity and networking towards sediment management in Makoye reservoir and the 

development of a shared way of doing things (pushed for a dam rehabilitation for 

themselves and relocated upstream gardens to the downstream).  

In view of the findings, the study recommends that, there is need for water managers to 

promote reservoir sediment management at community level through community action 

oriented initiatives and rehabilitation of infrastructure such as the Water Resource 

Management Agency (WARMA).  
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Zambia is endowed with many small dams. However, their existence is under threat due 

to sedimentation. Sediment is a resource and not a waste in geomorphological 

understanding.  However extreme accumulation of sediment in small reservoirs (dams) 

makes such reservoirs lose their storage capacity and therefore, making sediment a 

waste. The problem of reservoir sedimentation is a worldwide issue that challenges most 

water managers (Gharehkhani, 2011). It is a serious challenge that affects small 

reservoirs and social livelihoods (Sichingabula, 1997). To sustainably live in harmony 

and ensure perpetuity of existing water reservoirs, protecting reservoirs from 

sedimentation is imperative. The idea of sediment management in reservoirs is not of the 

21
st
 century, it has been an important issue for water managers throughout history across 

the globe. It started way back from ancient Egyptians who managed sediment on 

floodplains to provide their crops with nutrients (United Nations Educational, Scientific 

and Cultural Organization (UNESCO) 2011). However, in the context of this study, 

sediment management is not looked at as a resource to provide a common good such as 

building materials (sand) but as a hazard to the socio-economic livelihoods of people, 

thereby the call for sustainable practices and principles to minimize its generation within 

reservoir catchments. This could help enhance a continued functionality of existing 

reservoirs.  

Reservoir sedimentation is a complex process that encompasses a lot of processes. It 

includes sediment production either by natural processes through weathering or from 

human activities such as agriculture. It also involves rate of transportation of sediment 

and its deposition in reservoirs. If sediment is avoided at places of production such us 

from upstream agricultural activities, existing reservoirs will experience minimal 

sediment reception in them. Naturally, reservoir sedimentation takes its course but the 
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process could take years for sediment to finally be transported to reservoirs. However, 

with population increase and changes in land uses, deforestation, mismanagement of 

riparian areas (Price and Lovett, 1999) and absence of sediment and soil erosion control 

measures in existing reservoirs as the case of Makoye reservoir, sediment generation, 

transportation and accumulation in existing reservoirs has accelerated. This poses the 

greatest risk to small dams especially where environmental protection practices could be 

absent or ineffective (Regional land Management Unit (RELMA, 2005). To reverse the 

trend of increased reservoir sedimentation, changing human attitudes and values towards 

reservoir sustainability could be a leeway for reservoir preservation from sedimentation. 

The hope for change in human thinking and attitude towards the environment lies in 

education. 

To promote perennial functionality of existing reservoirs (dams), some scholars such as 

Sumi and Takata (2004) argue for reservoir dredging as an ideal measure for sediment 

management. However, control of sediment after it has accumulated in a reservoir is 

expensive. The best hope to minimize sediment accumulation in reservoirs is to control 

sediment at the source. This could guarantee the functionality of existing reservoirs in 

perpetuity. Similarly, the European Commission (EC) (2000, 2006) stipulates the need 

to control sediment at source as a preferred approach to control water pollution and 

protect the soil resource. 

Since the most common discourse on sediment problems has been that of increased 

erosion and sediment loads from poor land use and the expansion of human impacts into 

previously undisturbed areas (Walling, 1999), there is need for people to be educated on 

sediment management and apply sustainable principles and practices within reservoir 

catchments such as use of best farming practices (terracing, ripping, contour ploughing) 

and afforestation. Changing human thinking to a sustainable mind towards water 

resources (small dams) is critical. To enhance this, there is need for people to be 

streamed in learning approaches that promote learning by doing and participation of 

people in a community of practice towards sediment management. Such kind of learning 

could help people develop an understanding of what matters in their society and how 

they can actively get engaged in finding solution to the problem or preserving that which 
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is dearly to them with other community members through discussions, joint activities, 

participation and mutual engagement in knowledge generation (Wenger, 2005).  

With the need for Zambia to have water resources for livestock watering and other 

related water dependants in rural communities, many small dams were constructed 

across the country in the early 1960s. However, small dams are adversely impacted by 

sedimentation (Chomba and Sichingabula, 2015) making most reservoirs fail to hold 

enough water all year round as the case of Makoye reservoir in Monze east of Southern 

Province, Zambia. This could have been one of the factors that made Sichingabula, 

(1997) to conclude that, sedimentation in the dams of Southern Province hampers the 

functionality of small dams and their economic use for the local inhabitants.  

Many factors are responsible for sedimentation of small dams in Zambia. For example, 

Sichingabula et al., (2014) established that, sedimentation of small dams in Lusaka and 

Southern Provinces were attributed to deforestation, lack of education on dam 

management and crest maintenance, soil erosion, lack of dam rehabilitation, upstream 

gardening and crop cultivation. Most of the attributed factors to sedimentation of 

reservoirs in Zambia by Sichingabula et al., (2014) are human driven and the best hope 

for reservoir sustenance could be through human empowerment of sustainable sediment 

management knowledge that is action oriented and community active engagement in 

sediment management related activities.  

Many rural communities particularly Monze east of Southern Province, Zambia depend 

on small reservoirs (dams) for their livelihood such as livestock watering and gardening. 

However, much leaves to be desired concerning the manner reservoirs are managed from 

sedimentation by community residents that live within and around reservoir catchments. 

Makoye Reservoir in Monze East in Njola area along Chivuna road, was excessively 

filled with sediment reducing much space that was supposed be occupied by water. This 

reduced its original reservoir capacity by 53.5% 
  

since 1988 when the reservoir was 

renovated (Muchanga, 2017). Sediment load could have significantly increased in the 

reservoir partly due to human activities within reservoir catchment such as brick 

molding within stream channels and digging of watering wells within stream channels. 

Few residents of Makoye reservoir interviewed during the reconnaissance survey 
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showed little knowledge of how they contribute to reservoir sedimentation and how best 

they can come together and manage the sediment in the reservoir in a sustainable 

manner.  

To enhance a sense of common passion for the reservoir among diverse population of 

Makoye reservoir and foster community active engagement in sediment management, 

learning in the context of community of practice was seen as an ideal measure that could 

drive such change among residents of Makoye reservoir. It is from this background that 

the study explored how learning in the context of community of practice could be used 

to sustainably manage sedimentation in the Makoye reservoir in Monze East of Southern 

Province, Zambia. 

1.2 Relevance of the study within Environmental Education 

At the Ahmedabad conference on EE, learning was recognized as an important tool that 

can help achieve Sustainable Development (UNESCO, 2007). The Ahmedabad 

recommendations of 2007 under section 6.4 emphasize the need to strengthen and 

extend learning capabilities through participation in communities of practice and 

networks oriented to existing and new sustainability practices. In line with this 

recommendation, it is important to state that, through co-sharing of knowledge on 

sediment management people could develop a sense of responsibility and stewardship in 

the manner they relate with existing reservoirs, thus achieve localized sustainable 

solution to sediment management within reservoir catchments. UNESCO (2014) under 

principle number 5(a) of the Global Action Program (GAP), further stresses the need for 

every human being to acquire knowledge, skill, values and attitude that could empower 

them to contribute to sustainable development and take informed decisions and 

responsible actions for environmental integrity, economic viability and a just society for 

present and future generation. To have an enabling environment that is environmentally 

friendly, education is key. Principle 5(b) of GAP further states that, Education for 

Sustainable Development entails including key sustainable development issues into 

teaching and learning and requires innovative, participatory teaching and learning 

methods that empower and motivate learners to take action for sustainable development. 

It is through interactive, participatory learning and mutual engagement in certain 
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practices that people within and around the Makoye reservoir catchment could have 

effectively lived sustainably with the reservoir as knowledge empowerment led to 

improved actions of people hence reduce their impacts on nature, humans and the 

environment (UNESCO, 2014).  

1.3 Statement of the problem 

Before this study was undertaken, there was lack of knowledge on how learning in the 

context of Community of Practice (CoP) could be used to sustainably manage 

sedimentation in reservoirs and particularly the Makoye reservoir. Makoye Reservoir 

supplies water to over 474 households who cumulatively keep over 10936 livestock 

(Ministry of Livestock and Fisheries, 2016). Unfortunately, its potential to sustainably 

supply water was under threat given that much space which could have been occupied 

by water was filled by sediment and, therefore, reducing reservoir storage capacity 

(Muchanga, 2017). If this problem was left unattended, the likelihood effect could have 

been extinction of the reservoir and a reduction in reservoir usability for socio-economic 

activities such as gardening, livestock watering and other related water activities. 

Sichingabula et al., (2014) are of the view that lack of community sensitization on dam 

management and protection is one of the causes of sedimentation accompanied with 

other causes, yet they did not make any follow up to raise this claimed role of 

sensitization and education in sediment management. This left much to be desired 

concerning the extent to which sedimentation in the Makoye reservoir could be managed 

at community level from the learning dimension. Learning was one way that could have 

enlightened residents of Makoye reservoir to desist from unsustainable practices (i.e. 

digging wells in water channels, stream adjacent brick molding etc.) within reservoir 

catchment. This ignited the need to employ learning in the context of Community of 

Practice in order to promote sustainable practices and actions within Makoye reservoir 

catchment in a bid to reduce the amount of sediment generated, transported and 

deposited in the Makoye reservoir.  
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1.4 Purpose of the study 

The general purpose of the study was to explore how learning in the context of 

community of practice could be used to sustainably manage sedimentation in the 

Makoye reservoir of Monze East. 

1.5 Specific Objectives 

The following research objectives were addressed:  

1. To determine factors contributing to sedimentation of the Makoye reservoir. 

2. To examine effects of sedimentation on the socio-economic livelihood of the local     

inhabitants              

3. To investigate sediment management measures in the Makoye reservoir. 

4. To explore how learning through a CoP could be used for sustainable management of 

reservoir sedimentation in the Makoye reservoir.   

1.6 General Research Question 

How can learning through a community of practice be used as a vehicle for the 

sustainable management of sedimentation in the Makoye reservoir? 

1.7 Specific question 

The specific research questions were as follows: 

1. What factors contribute to sedimentation of the Makoye reservoir? 

2. What are the effects of sedimentation of the Makoye reservoir on socio-economic 

livelihood of the local inhabitants? 

3. Which methods have residents been using for sediment management on the Makoye 

reservoir? 

4. How can learning in the context of community of practice be used for sustainable 

management of reservoir sedimentation in the Makoye reservoir? 
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1.8 Significance of the study 

This study is important due to several reasons. First and foremost, a knowledge gap 

existed in the use of learning as a measure of sedimentation in reservoirs especially in 

the context of Zambia as many scholars that looked at sediment management 

(Sichingabula et al., 2014 ; Chomba and Sichingabula, 2015 and Muchanga, 2017) did 

not take into consideration the role of learning in sediment management. Through this 

study, it is hoped that it may help water managers rethink other ways of addressing 

sedimentation problems in reservoirs. It may also raise consciousness on how local 

residents of the Makoye Reservoir could contribute to reservoir sedimentation and how 

they could have been co-producers of the solution to the problem.  

Furthermore, available studies and surveys in Zambia focused much fluvial 

geomorphology with respect to reservoir sedimentation using technicist quantitative 

measures that were experimental in nature such as Muchanga (2017) study that used 

sediment coring, sedimeter Sm 3A and other tools in trying to understand sedimentation 

processes in the Makoye reservoir of southern Zambia. Muchanga (2017) could not 

extend his study to involve local inhabitants in sediment management in the Makoye 

reservoir which could have really helped locals appreciate his study in the area. 

Sichingabula et al., (2014) further established that sedimentation of small dams was 

associated with lack of community sensitization on dam maintenance. Despite 

establishing lack of community sensitization on dam maintenance as having caused 

sedimentation in small dams of Lusaka and southern province, Sichingabula et al., 

(2014) did not extend the focus of their survey to explore how knowledge empowerment 

could sustainably be used to manage sedimentation in reservoirs. This ignited the need 

to fill up such knowledge gap. 

1.9 Operational Definition of Terms 

The definitions of concepts below are based on their contextual use in this study. 

Le learning   Acquisition of knowledge and skill to solve real life 

    situations gained within daily actions and   

    experiences 
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S sediment    Naturally occurring materials broken down by the 

     process of weathering and are  subsequently  

     transported to water bodies either by wind or 

     water.          

Sediment management  Use of certain sustainability practices that are

     environmentally sound that could reduce sediment 

     generation and transportation to the reservoir.  

Sedimentation   A natural process in which sediment is transported 

     from land to water in runoff and is deposited in a 

     reservoir.      

Sustainable management  Application and usability of sustainability practices 

     and principles in resource management use society 

     with a view of benefiting the current and future 

     generation  

Sustainable sediment management Comprehensive use of sustainable practices and 

     actions within and around reservoir catchment in 

     view of reducing sediment generation.  

1.11 Conceptual Framework 

Sedimentation is a natural process in which sediment is transported from land to water in 

runoff (Gharehkhani, 2011). Under natural conditions, it takes years for sediment to 

reach water bodies. However, the process has been accelerated with increase in 

agricultural activities, population increase, and changes in land uses, deforestation and 

mismanagement of riparian areas (Price and Lovett, 1999). In this regard, for 

sustainability in terms of reservoir management to be environmentally sound, there is 

need for humanity to be empowered with skills, values, knowledge and attitude that 

could make them make informed decisions and actions with regard to reservoir 

management. The hope this lies in learning that is collaborative and participatory. 

According to Hein (1991), learning refers to the continuous acquisition of new 
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knowledge, as well as developing the ability to engage in new environmental behavior 

and practice. Through learning on sediment management, it could help generated or 

achieve sustainable sediment management, improved socio-economic livelihoods of 

local in habitants such as livestock watering and sustainable sediment management in 

reservoirs. According to Bridges and Moore (2010) sustainable sediment management 

implies as comprehensive approach for addressing the long term management or 

conservation of sediments within a watershed to maintain current and future benefits 

while addressing regional environmental, economic and social activities. In this way, 

most reservoirs useful lives could be extended and safeguarded 

The theoretical explanations of ideas and concepts has diagrammatically been presented 

in Figure 1. 

 

 

 

 

 

 

Figure 1: Conceptual Framework on learning for sustainable Management of 

sedimentation. Source: Adapted and Modified from Kondolf, G. M. et al., (2014). 

1.12 Theoretical Framework 

Humans are complex entities with divergent understandings of the world. However, 

socially, multiple realities could be amalgamated to partially contextually accepted 

realities by co-production of knowledge and the end result could be human development 

of a common understanding of a valued enterprise (reservoir management) in a joint 

manner. With this belief in mind, the study utilized the Social Learning Theory (SLT) of 

Community of practice (CoP). CoP is defined as, „a group of people who share a 

concern, a set of problems or a passion about a topic and who deepen their knowledge 
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and expertise in this area by interacting on an ongoing basis”(Wenger, McDermott and 

Snyder, 2002:7). It is a theory that emphasizes learning to involve co-sharing and 

participation in the learning process by learners to achieve a certain goal or solve a 

problem. Adams and Blandford, (2005) following their investigation of the introduction 

of new privacy and security policies in two hospitals, found CoP to be a valuable 

mechanism for overcoming the difficulties arising from the implementation of policies 

developed by the formal organizational structure without adequate regard to their impact 

on the everyday practices of those delivering healthcare service. As applied in this study, 

community of practice learning approach with reference to sediment management in the 

Makoye reservoir was much influential in determining the kind of learning that was 

pertinent and how it was to be conducted to engage residents of Makoye reservoir to 

continued learning and engagement in activities meant to manage sediment in the 

reservoir. Its adopted premises helped shape researcher‟s approach in his plea to arrive 

at sustainable sediment management in the Makoye reservoir through learning. The 

following paragraphs stipulate some of the adopted assumptions from CoP and their 

influence in this study towards the application of learning as a measure of reservoir 

sedimentation.  

The first influential adopted assumption was that, human beings are social entities and 

therefore, social learning strategies should be utilized when teaching (Wenger, 1998). 

Social learning strategy in the context of this study implies methods of teaching and 

learning that employ co-production of knowledge informally. This assumption was 

influential in generating the learning strategy that was appropriate for subjecting 

residents of Makoye reservoir to a collaborative and participatory learning approach that 

could have mainstreamed them to develop a common purpose and passion for Makoye 

reservoir. To achieve this, the researcher utilized collaborative leaning approach. 

Collaborative learning in this case is understood as the active participation of students in 

the learning process instead of being passive absorbers of the information provided 

(Kapucu, 2012). Through collaborative learning, residents of Makoye reservoir were 

able to share knowledge on sediment management which strengthened community 

solidarity and networking in sediment management. 
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Advancing from knowledge sharing in community of practice leaning approach, the 

study also adopted another premise under CoP which states that, change in human 

thinking due to knowledge sharing can manifest itself in the competence of the learner 

towards the manner he or she does things (Wenger, 1998). Competence in simple terms 

could imply the ability of someone to do something correctly or properly. Since the 

study aimed at mainstreaming residents of Makoye reservoir to an attitude that takes into 

consideration principles of sustainability, fruits of learning was to be seen through what 

ideal actions residents of Makoye reservoir would have done towards sediment 

management in the Makoye reservoir and within the catchment. Materialization of 

learning from ideological premises to action oriented actions became evident when 

residents of Makoye reservoir engaged in the planting of star grass around their gardens 

and upstream crop fields as a way of preventing sediment from these sources into the 

reservoir. Similarly, Wenger (1998) argues that, knowledge is a matter of competence 

with respect to valued enterprise (reservoir sustenance). Competence is therefore vital in 

making an evaluation on the effectiveness of learner appreciation and application of 

knowledge learnt in every day articulation of things and actions towards an activity or 

action as portrayed by what transpired among residents of Makoye reservoir after 

subjecting them to a participatory learning approach.  

Another adopted CoP premise that influenced how learning could have materialized into 

action oriented solutions on sediment management was that, learning is a matter of 

participating and active engagement with the world (Wenger (1998). This assumption 

was influential in channeling the researcher to a learning platform that could have 

combined acquisition of knowledge and actual participation in sediment management by 

residents of Makoye reservoir. This assumption became applicable and it showed 

appreciation when the researcher in collaboration with the reservoir management team 

organized the community towards burying watering wells in stream channels that were 

seen to contribute a lot to sedimentation of Makoye reservoir as a way of making 

residents of Makoye reservoir actively learn by doing. This materialized as it will be 

discussed more in the discussion part of this paper. In this way, humans can make 

informed decisions on how they have to live sustainably with existing resources for them 

to function in perpetuity as the case of residents of Makoye reservoir. They can also own 
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the decision and thus fostering responsibility. This argument compliments with the last 

adopted assumption of CoP which states that, our ability to experience the world and our 

engagement with it as meaningful-is ultimately what learning is to produce (Wenger 

(1998). Generally, the theory was much influential in how the researcher approached 

sediment management in the Makoye reservoir through learning including the research 

approach and method.  

1.13 Organization of the Dissertation. 

This dissertation comprises of six chapters. Chapter one has already provided the 

background of the study, location of the study in Environmental Education practice 

context and the problem statement. Furthermore, the purpose, objectives, research 

questions, rationale, thesis statement have also been presented before operational 

definition of terms followed by conceptual and theoretical frameworks of the study.  

Chapter two presents existing literature based on global, continental and local 

perspectives. Chapter three contextually gives the description of the study area focusing 

on the physical characteristics of the area including the socio-economic factors within 

the study area. It also provides the selection criteria of the study area. 

Chapter four of the dissertation provides the methodology of the study comprising the 

paradigm orientation of the study, research design, target population, sample size, 

sampling and data collection tools. It further provides sections of ethical considerations, 

analytical framework of the study, data trustworthy techniques, anticipated limitations 

and delimitation of the study.  

Chapter five presents research results with reference to factors contributing to 

sedimentation of Makoye reservoir, effects of sedimentation of Makoye reservoir on the 

socio-economic livelihood, sediment management measures of addressing sedimentation 

in Makoye reservoir and learning in the context of community of Practice for sustainable 

management of reservoir sedimentation in the Makoye reservoir.  

Chapter six provides the discussion of research results followed by a conclusion and 

then recommendations.  
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CHAPTER TWO 

LITERATURE REVIEW 

2.1. Introduction 

Having discussed the introductory chapter, this chapter will look at literature review. 

The chapter has four major sections starting with the global, continental and the local. 

The first section reviews literature on factors contributing to sedimentation. The second 

looks at effects of sedimentation on socio-economic livelihoods. The third looks at 

strategies of sediment management. The fourth is about CoP around reservoir 

management and the last section gives a summary of the reviewed literature including a 

section on identified gaps in literature. Literature review of this study is based on 

thematic approach where each theme was addressed from the global, continental, 

regional and local contexts.   

2.2. Factors contributing to sedimentation of reservoirs: A global perspective 

Issues of reservoir sedimentation are a global concern. Most reservoirs sustenance has 

been compromised due to increased siltation as a result of sediment accumulation 

generated by both natural and anthropogenic factors. A study conducted by Rickson, 

(2014) showed that, over 70 percent of sediment load in rivers found in the United 

Kingdom came from agricultural land that is subjected to slope cultivation and changes 

in land uses and land cover. He argues that, crop erosion contributes to 25 billion metric 

tons of soil sediment and suspended solids to water surfaces each year. The implication 

could be that, with increase in agricultural activities so is the increase in soil loosening 

posing the likelihood increase in soil erosion and eventually deposition in water bodies. 

Furthermore, despite geographical differences, a study further carried out in china by 

Zhou, (2002) in Mavima et al., (2011) also showed that, Shiyang reservoir had its 

storage capacity reduced by 45 per cent due to reduced woodland areas within the 

catchment area which was turned into agricultural land. According to (Collins et al., 

(2009), agriculture dominates present day sediment inputs to rivers, compared to eroding 

channel banks, diffuse urban sources and point source discharges. Since most factors 
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contributing to sedimentation of reservoirs at global level are anthropogenic in nature, 

getting qualitative informative views from the people themselves on contributing factors 

to reservoir sedimentation could be of significance as compared to the observation and 

experimental approaches that most global studies used. Little focus was paid to the 

informative qualitative dimension which could take the views of the people within 

reservoir catchments. This prompted the researcher to fill this knowledge gap by looking 

at factors contributing to reservoir sedimentation from an informative qualitative 

approach. 

Having looked at factors that contribute to sedimentation of reservoirs at global level, 

the following section gives reviewed literature on factors contributing to sedimentation 

of reservoirs from an African perspective. 

2.3. Factors Contributing to sedimentation of reservoirs: A continental perspective.  

A study conducted by Adjei et al., (2008) in Mavima et al., (2011) showed that, land use 

changes on the Burekese catchment in Ghana reduced the storage capacity of the 

reservoir by 45 per cent. This was attributed to siltation greatly facilitated by 

deforestation, population growth and lack of proper education of the communities in the 

catchment management. These direct and indirect factors loosen the soil and subject it to 

erosion especially during extreme runoff and eventual deposition of soil and other 

related particles in reservoirs. Changes in land use as argued by Adjei et al., (2008) 

could have a link with lack of sediment management knowledge within reservoir 

catchment by dam beneficiaries. Lack of proper education in catchment management by 

people could imply use of unsustainable farming practices within catchment areas such 

as ploughing along the slope. The outcome of such kind of unsustainable land use 

practices within reservoir catchments could imply increase in the amount of soil 

sediment being channeled to reservoirs from such activities. Chihombori, Nyoni and 

Gamira, (2013) further argues that, sedimentation in is associated with increase in 

human and livestock population, refusal to accept that the problem exist, absence of 

environmental awareness, lack of knowledge on how to control and prevent land 

degradation, government policies and greed. Most of these causal factors are 

anthropogenic in nature and deals with human cognitive abilities.  
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However, the problem with Chihombori and his friends study is that, they did not make 

efforts to make efforts in materializing environmental awareness and knowledge on 

sediment management as measures towards reservoir siltation despite them claiming that 

sedimentation was as a result of lack of knowledge on how to control and prevent land 

degradation. They did not also `engage the locals of Marah dam with respect to how 

they viewed were contributing factors to sedimentation of Marah dam as there study was 

experimental in nature. There is need to engage locals in sediment management related 

issues to enhance policy makers have clues on the needs of the affected people by 

certain environmental challenges such as reservoir sedimentation with respect to causal 

factors of a problem being felt. This study fills this knowledge gap by using the 

informative qualitative dimension towards factors contributing to reservoir 

sedimentation with special respect to residents of Makoye reservoir in Monze east of 

Southern Province, Zambia. 

In Malawi, much of reservoir sedimentation is associated with inappropriate catchment 

management practices and over-exploitation of land within reservoir catchments. This 

increases soil erosion and elevated sediment loads in stream and rivers (McClain, 2008). 

Excess mismanagement of land within reservoir catchment increases changes of excess 

soil exposition and erosion into water bodies. Since most of the factors that contribute to 

reservoir sedimentation are human driven, the sustenance of existing reservoirs is hinged 

on human empowerment of sediment management knowledge. This could help in the 

improvements of certain agricultural practices in a bid to reduce sediment generation 

from agricultural activities within reservoir catchments. The best hope for this could be 

through learning which could change human thinking and attitudes towards existing 

resources such as reservoirs.  

Having reviewed literature from an African perspective concerning factors contributing 

to reservoir sedimentation, the next subheading looks at factors contributing to reservoir 

sedimentation from the Zambian perspective.  
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2.4. Factors Contributing to sedimentation of reservoirs: A Zambian perspective.  

Having looked at factors contributing to reservoir sedimentation at continental level, 

from the Zambian context, Sichingabula (1997) is of the view that, in Zambia and 

especially in southern province of Zambia, reservoir sedimentation is a serious problem. 

He found that, soil erosion and sedimentation in small dams was serious in Southern 

Province due to increased human and cattle population and the existence of large 

cultivated areas. In his inventory of dams and preliminary analysis of sediment load in 

rivers, he reports that, much of reservoir sedimentation was due to the existence of large 

cultivated areas in which at least five pre-1970 dams lost up to three quarters of their 

storage capacity due to sedimentation. Just like in the UK and Zimbabwe, agricultural 

activities associated with increase in human and cattle population hampers the 

sustenance of reservoirs in Zambia as well. Promotion of sustainable agricultural 

practices especially to the upstream could be one way through which sediment 

generation from agricultural activities could be reduced.  

In another study done by Sichingabula (1999) focusing on Lake Tanganyika, it was 

established that, in Lake Tanganyika on the Zambian side, land use such as Chitemene 

type of agriculture practiced in most of the basin (Lake Tanganyika), promoted the 

generation of sediment which was transported by runoff to the lake. Due to Chitemene 

system of land use, much of the land is left bear with no vegetation to reduce the kinetic 

energy of runoff especially in events of extreme rainfall. Vegetation removal makes soil 

within reservoir catchment become vulnerable to erosion and eventual deposit into the 

lake. Most reservoirs need natural vegetation around them for it to act as sediment 

trappers thereby increasing the amount of water stored in a reservoir with a reduced rate 

of sediment transportation and deposition in reservoirs.  

Considering in mind that the environment is a composure of interplay of systems, 

environmental disturbance could pose likelihood negative effects to the inhabitants. In 

this regard, there is need to strike a balance between human consumption, management 

and preservation of existing resources such reservoirs from certain processes such as 

reservoir sedimentation for the benefit of the future generation. However, despite this 

opportunity, small dams in Zambia despite their value in rural communities face a 
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dilemma of sedimentation fostered by human activities (Sichingabula, 1997). A survey 

conducted by Sichingabula et al., (2014) in 2014 for example showed that, 

sedimentation of small dams was associated with upstream gardening and crop 

cultivation, tree overgrowth on dam crests, poor crest maintenance, lack of community 

sensitization on dam maintenance and protection and trampling by animals and humans 

which result to gully erosion of crests and spillways causing dam failure. Through 

interplay of these causal factors, most small dams in Zambia are on the verge of failing 

into extinction if no measures are put into consideration to restore their initial standards.  

Generally what could be argued on the reviewed literature on Zambia is that, despite the 

existence and appreciation of existing literature on factors that contribute to reservoir 

sedimentation in the local context, there was still however scarcity of data on the causes 

of reservoir sedimentation from an informative qualitative dimension especially in the 

context of Zambia before this study was undertaken. Most studies lacked local 

inhabitant‟s involvement in sediment management related studies to add their voices on 

factors contributing to reservoir sedimentation since they are the immediate impact 

receivers of reservoir sedimentation. Understanding human perception on causal factors 

of reservoir sedimentation could aid the development of learning themes that could 

foster relevant water authorities effectively plan for existing reservoirs with regard to 

beneficiaries‟ demands and views. This study fuses in the informative qualitative 

element on factors contributing to reservoir sedimentation.  

The following subheading reviews literature on the effects of reservoir sedimentation 

based on a global perspective.  

2.5. Effects of reservoir sedimentation on socio-economic livelihood: A global view 

The term effect in this study refers to the detrimental negative effects that sediment 

accumulation in reservoirs pose to the socio-economic activities of the local inhabitants 

and the reservoir itself. Such may include loss of reservoir storage capacity and reduced 

water quality and quantity. However, despite this argument, other scholars and 

international documents stand firm on the argument that sediment generation and 

accumulation is of importance to the creation of other resources that are of benefit to 
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both humanity and environmental functionality at large. For example, (UNESCO, 2011) 

stipulates that, sediment play an important role in maintaining fluvial environments such 

as channels systems, floodplains, wetlands and estuaries in areas that are not disturbed 

by anthropogenic factors. Similarly, Vorosmarty, Meybeck, Fekete, Sharma, Green, and 

Syvitski, (2003) are also of the view that, reduction in sedimentation starves sand 

beaches which lead to their narrowing or they end up disappearing.  

However, in the context of this study, arguments on the importance to local inhabitants 

may apply mostly to coastal areas but to semi-arid areas, reservoir sedimentation pose 

catastrophic negative effects to humanity socio-economic wellbeing and aquatic life as a 

result of reservoir reduction in storage capacity and reduced reservoir water quality and 

quantity due to sedimentation. Most arguments based on sediment and its significance 

are geomorphological in nature and do not look at the implication that excess 

accumulation of sediment in a reservoir could have on the socio-economic livelihood of 

the people. There is need to extend the implication of sediment accumulation in small 

dams on socio-economic livelihood of the people. In this regard, the current study 

focused on reservoir sedimentation and its bad part to the wellbeing of reservoir water 

dependants and the reservoir itself. 

According to Annandale (2013), increased reservoir sedimentation leads to loss of 

storage capacity of reservoir posing great risk to the sustainability of the reservoir in 

terms of water supply. In this regard, loss of reservoir storage capacity could imply 

lowering human productivity especially among gardeners who use reservoir water for 

gardening and livestock watering. Broadly said, reservoir sedimentation not only 

reduces reservoir storage capacity but also lowers the quality of consumed water causing 

water deficit.  

Not only does sedimentation of a reservoir lead to loss of reservoir storage capacity, it 

also lowers the controllable amount of flood, and increases the risk of water overflow 

during possible floods and the risk of reversal and reduction of reservoir useful life 

(Gharehkhani, 2011). Due to possible floods that could emanate from reservoir 

sedimentation, the effect could further be extended to the destruction of crop fields 

downstream and degradation of the spillway reducing its trap efficiency. In this way, 
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most small dams could fall into extinction if no possible sediment management measure 

are put in place especially at the sources of dissolved and suspended sediment. 

Excessive sediment input in small dams therefore potentially alters aquatic food webs as 

well as basic wetland functions related to water quality improvement, nutrient cycling, 

and other biogenic processes that transform and sequester pollutants (Gleason and 

Euliss, 1998). 

Furthermore, Dearden and Mitchell, (2005) are of the view that the introduction of soil 

in aquatic ecosystems increase water turbidity which reduces plant photosynthesis, 

depletion of sunlight intake and impediment of fish breathing. Fish breathing as water 

increases in its turbidity could imply fish suffocation and death of fish. The likelihood 

negative effect on humanity could be loss of proteins and income generation from 

fishing including fish depletion. With this catastrophic effect that reservoir 

sedimentation could have on ecosystem functionality, there is need for sustainable 

measures to combat reservoir sedimentation otherwise; failure to control water turbidity 

facilitated by sediment accumulation in reservoirs could be in conflict with Sustainable 

Development Goal six (6) which focuses on the need to ensure availability and 

sustainable management of water and sanitation.  

Many countries and communities especially those near big water bodies such as lakes 

rely on water for transport and hydroelectric power driven by turbines. However, with 

increase in sediment accumulation in water bodies, the likelihood effects could be 

shipping obstruction and clogging of the hydroelectric turbines retarding socio-economic 

progress the local inhabitants and the country. In this way, there is need to strike a 

balance between water conservation and utilization. This could help in the achievement 

of sustainable development. However, despite a huge appreciation that could be 

premised on global views on reservoir sedimentation and its related effects, inadequacy 

in data from an informative qualitative approach existed before this study was 

undertaken. This study fills in this knowledge gap.  

Having discussed literature at global with respect to effects of reservoir sedimentation, 

the next subheading focuses on effects of reservoir sedimentation from an African 

perspective.  
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2.6. Effects of reservoir sedimentation on socio-economic livelihood: African view 

Siltation of reservoirs is a major concern in Africa. This problem has made many 

African reservoirs fail to hold enough water such that the little remaining water is just 

used for watering livestock (Malilo, 2015). A study by Chihombori et al., (2013) showed 

that, catchment erosion in Zimbabwe was responsible for the rapid loss of reservoir 

storage capacity thereby reducing the economic life thus rendering the inefficiency of 

reservoirs for their intended use such as agriculture and watering of animals. This 

conclusion was based on an evaluation of the current capacity of the dam based on 

current sedimentation rate and lifespan using LTD formula. Without proper reservoir 

management techniques, most existing and mostly aging reservoirs in Africa will fall 

into extinction. For example, Welbeck Reservoir constructed in 1973 in South Africa 

lost most of its storage capacity (66 percent) within the first 13 years of its existence due 

to sedimentation (Rooseboom and Lotriet, 1992). This indicates that, without adequate 

and sustainable measures put in place by water managers to sustainably manage 

sediment within reservoir catchments, most reservoirs will fail into extinction thereby 

rendering their inefficiency for the purposes they were made for such as livestock 

watering.  

A study by Kamutukule (2008) in Malawi revealed that, sedimentation in Chamakala 

dam undermined the usefulness of Chamakala dam especially during dry season due 

reservoir failure to hold enough water for different uses such as irrigation and livestock 

watering. With a loss in reservoir storage capacity so is its socio-economic usability. 

Generally, reservoir sedimentation impedes the progress of humanity especially in semi-

aid areas where small dams acts as water points for most of rural communities. Without 

adequate measures to tackle sediment issues in most Africa small dams, deposited 

sediments containing nutrients, and trace metals will significantly pollute and affect 

reservoir water quality causing health risks to both aquatic life and other reservoir water 

beneficiaries such as animals and humans (Hargrove, 2008)  

The hope to retain the status of existing reservoirs and improve their usability mostly by 

local inhabitants depends on the development of a common passion by humans within 

reservoir catchment towards reservoir management in a bid to reduce sediment intake in 

reservoir or minimal reception of sediment by the reservoir. 
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 Many scholars from the African context revealed many negative effects of reservoir 

sedimentation to a reservoir itself and the local inhabitants. However, inadequacy in data 

from an informative qualitative approach still existed before this study was undertaken. 

This study contributes to this knowledge gap.  

The following subheading looks at literature review on effects of reservoir sedimentation 

on the socio-economic livelihood from the Zambian context. 

2.7. Effects of reservoir sedimentation on socio-economic livelihood: Zambian view 

Zambia is not an exceptional with regard to reservoir sedimentation and its effects to the 

socio-economic livelihood of reservoir water beneficiaries especially the local 

inhabitants. A study conducted by Chomba and Sichingabula (2015) on Sedimentation 

and its effects on Selected Small Dams east of Lusaka, Zambia using bathymetric survey 

and interviews from dam owners showed that, a reduction in reservoir storage capacity 

of Lwiimba, Silverest, Morester and Katondwe dam due to sedimentation affected the 

full utilization of their intended uses by owners such as gardening, irrigation and 

watering of livestock. This is because, sediment deposition in the four reservoir 

investigated by Chomba and Sichingabula (2015) could have lowered reservoirs floor 

making the four reservoirs have little space to hold water. Generally, areas more 

seriously affected by soils erosion have their reservoir storage capacity reduced and their 

reservoir life could be much shorter than areas where soils are least disturbed 

(Sichingabula, (1997).  

A study conducted by Muchanga (2017) with regard to sedimentation processes in the 

Makoye reservoir established that sedimentation is a serious problem in the Makoye 

reservoir. He established that by 2016, the useful life of Makoye reservoir stood at 24 

years but given the rapid rate at which sedimentation was determined, the lifespan might 

be less that the projected duration. With this scenario, the likelihood effect could be 

extinction of the reservoir if no measure was put into consideration. It is from these 

effects that the study was pertinent to apply learning that was collaborative and 

participatory with respect to sediment management in the Makoye reservoir. Learning 

could have fostered residents of makoye reservoir become responsible and make 
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decisions that they can own and reduce the amount of sediment in the reservoir to 

prolong makoye reservoir useful life.  

Increase in reservoir sedimentation disturbs aquatic ecosystem. Certain trace elements 

transported and deposited in reservoirs make fish die while others make fish grow fast 

and big. However, in semi-arid areas like Zambia, reservoir sedimentation is a hazard to 

the survival of aquatic life. It impairs the dissolved oxygen balance and obscures the 

light needed for aquatic growth both of which are detrimental to aquatic forms of life 

(Sichingabula, 1999). Similarly, Muchanga, (2017) argues that, reservoir sedimentation 

leads to reservoir loss in its optimum functionality and extinction of storage capacity. In 

this way, there is need for government agencies and other water related authorities to 

embark on routine maintenance of small dams in a bid to ensure their perpetual 

functionality to enable the future generation to use and benefit from them as well.  

Studies on reservoir sedimentation and its related effects to the local inhabitants from the 

Zambian context are highly appreciated, however they did not extent their focuses to 

consider the views of the local inhabitants with respect to their feeling with regard to 

reservoir sedimentation and related effects on their socio-economic livelihood. Most 

studies reviewed concentered much on observational and experimental methodologies 

that were empirical in nature and non-subjective to get the views of the local affected 

inhabitants as well. This study contributes to this knowledge gap by looking at reservoir 

sedimentation and its related effects form an informative qualitative dimension. 

2.8. Strategies for managing sediment in reservoirs: A global perspective 

Despite the existence of sediment management measures, a deficiency in the use of 

learning as a measure to address reservoir sedimentation existed before this study was 

undertaken. For example, a study conducted by Strauch et al., (2013) revealed that, best 

management strategies such as terracing were useful sediment management strategies 

that could mitigate non-point source pollution which result from agricultural activities. 

However, this study was simulation in nature and accepting the suggested measures in 

practical terms is questionable. Despite it being too scientific and dealing with 

assumptions, Strauch et al., (2013) tried to show that promotion of soil conservation 

techniques helps maintain soil stability and its resistance to erosion. Through this way, 
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little sediment could be transported into reservoirs from upstream activities within 

reservoir catchments. Similarly Rickson, (2010) established that, mulching, buffer strips, 

minimal cultivation systems (no tilling planting, ridge tillage) and field buffer strips 

were effective sediment management strategies in the United Kingdom. The application 

of these measures could help maintain soil stability, reduce soil and sediment transport 

into reservoir. Measures such as mulching and buffer strips act as sediment and soil 

trappers both for suspended and dissolved soil particles hence a reduction in the amount 

of soil reaching reservoirs.  

In areas were technology could allow, practical measures are being applied that mitigate 

sediment both at the source, in the process and when it has accumulated in reservoirs 

(dams). These measures include reservoir dredging, sluicing and through by-pass 

tunnels. At Nunobiki dam near Kobe city, eight years after the dam was completed in 

1990, a by-pass tunnel successfully diverted sediments from entering the Nunobiki dam 

(Sumi et al., (2004). This was a successful sediment management measure that helped 

sediment deposition and accumulation in a reservoir. However, in as much as sediment 

could be managed while in the reservoir or in the process of entering the reservoir, 

control at the source is more sustainable and less costly. For example, afforestation, 

terracing, construction of check dams, convention of crop land on slope to grazing land 

proved to be a useful strategy that could reduce sediment transported in the yellow river 

in china (UNESCO, 2011). These strategies reduce sediment generation, transportation 

and eventually its deposition and accumulation in reservoirs. Afforestation for example 

would promote soil anchorage thereby reducing the amount of soil and sediment being 

exposed to erosion especially during heavy runoff.  

However, for practical measures such as afforestation to be effective, they have to be 

coupled with the learning dimension. This could promote sustainable sediment 

management among local inhabitants within reservoir catchments. However, despite this 

opportunity that learning could offer, its importance has been sidelined by most scholars 

dealing with sediment management. This however adds learning as a measure to 

reservoir sedimentation from an informative qualitative dimension.  
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Having reviewed global literature on sediment management measures, the following 

section reviews literature on sediment management measures from an African 

perspective.  

2.9. Strategies for managing sediment in reservoirs: African perspective 

Multiple measures exist in the African context with respect to sediment management 

within reservoir catchments. For example, Chitata et al., (2013), revealed that, increase 

in vegetation cover was an effective measure of reservoir sedimentation. The implication 

is that, as vegetation within reservoir catchments increase so is the decrease in soil 

erosion and sediment transportation from upstream human activities such as agriculture. 

Without any measures to sustainably manage soil erosion within reservoir catchments 

especially at the source, the likelihood effects could be increase in land degradation and 

soil erosion leading to reservoir sedimentation. Similarly, Chihombori et al., (2013) also 

argues that, erosion and sedimentation of river systems is currently one of the world‟s 

environmental challenges, hence the need to control them especially from the source. 

Control of sediment at the source would offer opportunities that create a leeway for 

improved water quality in most reservoirs and reduced costs of reservoir dredging in 

cases where reservoir siltation has advanced.  

With regard to local inhabitant‟s collaborative actions towards reservoir management, 

the hope lies in education which most scholars at global level lacked consideration. 

Learning especially collaborative and participatory could foster a transition among 

people from reproduced cultural norms of unsustainable activities within reservoir 

catchments to sustainable ones. Human empowerment could help local inhabitants look 

at reservoirs as a resource that when disturbed or mismanaged could send certain 

environmental feedbacks hence the need to protect it from sediment deposition in it.  

In instances were sediment could not be controlled at the source, it could be by-passed 

thereby reducing its inlet into water bodies such as lakes and small dams. In South 

Africa, a study done at Nagle dam on sediment management through the use of a by-

pass showed that, sediment deposition in the reservoir was kept to a minimum 

prolonging the useful life of the reservoir (Annandale, 1987). However, use of bay-pass 
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as a measure towards sediment management is costly. It could apply to regions with the 

capacity to undertaken such a task of creating a by-pass tunnel. The question that seeks 

an answer is what happens to most semi-arid areas were most rural communities depend 

on small reservoirs (dams) for their livelihood and their reservoirs are in the process of 

failing into extinction? The best hope for this scenario could be sediment control at the 

sources especially through the use of best management measures such as contour 

ploughing and terracing within reservoir catchments and knowledge empowerment. 

Combination of practice and a sustainability mind could imply people development of a 

common passion for existing reservoir and jointly engage in finding a solution to the 

problem collaboratively at community level. However, despite the magnitude 

contribution that learning could play in terms of sediment management, many scholars 

reviewed at continental level have inadequately taken keen interest in the use of learning 

as a sediment management measure. This study however fills in this knowledge gap by 

consolidating learning as a sediment management measure from an informative learning 

dimension.   

Having looked at sediment management strategies in reservoirs at continental level, the 

following subheading focuses on reservoir management strategies from the Zambian 

context.  

2.10. Strategies for managing sediment in reservoirs: A Zambian perspective 

From the Zambian context, few studies have been undertaken with respect to sediment 

management in existing reservoirs or small dams. Despite this inadequacy, Sichingabula 

(1997) reports that, local people are being educated in the value of conservation and the 

benefits of measures such as tree planting, less cutting and controlling livestock numbers 

to carrying capacity levels in lessening the deterioration of the environment. These 

learning programs are meant to translate ideas among locals within reservoir catchments 

towards reservoir protection from sedimentation. For example, education on use of good 

conservation practices such as mulching, terracing and contour ploughing could provide 

an efficient means of controlling pollution from agricultural land which prevents soil 

erosion (Sichingabula (1999).  
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However, in most cases, sediment contributors (humans) lack sediment management 

knowledge and a common passion for these existing reservoirs. This makes them 

practice unsustainable practices and actions within reservoir catchments. Such activities 

may include tree clearing for charcoal production, settlement and agriculture. This may 

increase the amount of sediment generation and yield in reservoir catchments 

(Sichingabula (1999). This call for people to be mainstreamed to values and attitudes 

that could make them conducts their activities and actions within reservoir catchments in 

a sustainable manner is imperative in modern society especially with the world that is 

moving or taking action towards attaining sustainable development. The hope for this 

could be through learning by doing so as to enhance praxis among people within 

reservoir catchments towards sediment management.  

Generally, what could be stated is that, in as much as studies on sediment management 

in Zambia could be appreciated, they showed much bias towards the empirical scientific 

dimension negating the learning dimension which could help change people‟s thinking 

and attitudes to reservoirs. Methodologically, they relied on observation and 

experimentation. However, understanding that which creates observable events such as 

unsustainable social activities is the best hope for human change in their activities and 

actions. To drive such change, learning in the context of community of practice is ideal 

though its significance in sediment management was not fully explored especially in the 

context of Zambia before this study was undertaken. This study was therefore conducted 

to fill in this knowledge gap.  

2.11. Learning about sustainable sediment management within a Community of 

Practice  

Learning about sustainable sediment management within a Community of Practice has 

the potential to help community residents live sustainably with existing reservoirs. Its 

significance is that, it combines both learning and community engagement in resource 

management such as small dams. Forming communities of practice around reservoir 

management could provide participants with an enabling environment that combines 

knowledge and practice and opportunity to learn through interaction with their peers and 

practioners in the community (Kapucu, 2012). Since humans play an important role in 
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sediment generation and transportation; the same people could work together to prolong 

reservoir lifespan and improve water quality and quantity either individually or 

collaboratively through sharing and transferring best practices within reservoir 

catchments with minimal negative effects on reservoir wellbeing (sedimentation). The 

dilemma is on how to make different groupings of people develop a common passion for 

reservoir sustenance among a diverse population. Arguably, this chain could be broken 

through collaborative learning and community active and joint engagement in sediment 

management activities. Despite this opportunity that learning could offer towards 

sediment management especially in rural communities; its potential was in vain before 

this study was undertaken.  

According to Wenger (1998), through collaborative learning, members would participate 

in activities and discussions, help each other, and share information, which leads to 

relationship building that result in the members learning from each other pertaining to 

that enterprise (reservoir management). This could imply that, learning in the context of 

communities of practice with regard to reservoir management could help in the nurturing 

of a collaborative culture with development of a common purpose for reservoirs and 

other resources among people. Adams and Blandford, (2005) following their 

investigation of the introduction of new privacy and security policies in two hospitals, 

found Community of Practice to be a valuable mechanism for overcoming the 

difficulties arising from the implementation of policies developed by the formal 

organizational structure without adequate regard to their impact on the everyday 

practices of those delivering healthcare service. This implies that even in trying to 

achieve sustainable sediment management, learning in the context of community of 

practice could be an effective way.  

As earlier stated, despite the potentiality and a myriad of opportunities that learning in 

the context of community of practice could play in sediment management, its practical 

application is still lacking at global, continental and more significantly in the Zambian 

context. To achieve sustainable sediment management, efforts should be driven towards 

developing a sense of common passion for existing reservoirs among communities with 

small dams. Bringing individuals together and forming communities of practice is an 
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important tenet of learning and learning patterns within a community and particularly 

important because most of the learning occurs due to human practice and interaction 

with each other (Kapucu, 2012). Over time this collective learning could result in 

immediate and long term practices that reflect both the pursuit of an enterprise (reservoir 

sustenance) and the attendant social relations (Wenger, 1999). Through improved social 

relations, local inhabitants could own decision making on preserving reservoirs from 

sedimentation in a collaborative and engaging manner. The aim of this study was 

therefore to contribute to existing literature on how learning about sustainable sediment 

management within a Community of Practice could be used as a measure to 

sedimentation problem in reservoirs particularly Makoye reservoir in Monze east of 

Southern Province, Zambia.  

2.12. Summary of reviewed literature 

With reference to reviewed literature, reservoir sedimentation has been found to be an 

outcome of the interplay of human and natural factors. These factors include agriculture, 

deforestation coupled with population growth, lack of proper education by community 

members in catchment management and improper soil management. These pose 

enormous effects on reservoir sustenance and socio-economic livelihood of people such 

as reduced water quality and quantity, loss of storage capacity, spillway degradation, 

loss of aquatic life and reduction in reservoir lifespan and useful life. To counter reverse 

the trend of reservoir sedimentation, an application of sediment management measures is 

imperative. This could be through reservoir dredging, creation of by-passing tunnels, use 

of buffer strips and zones, afforestation, terracing and mulching. These measures help 

reduce sediment generation and accumulation in reservoirs. However, despite the 

existence of many sediment management measures, the role learning about sustainable 

sediment management within a Community of Practice could play in sediment 

management was not fully explored before this study was undertaken. This study 

contributes to this knowledge gap.  
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2.13. Gaps in literature 

Many scholars in the context of Zambia such as Sichingabula (1997; 1999), 

Sichingabula et al., (2014), Chomba and Sichingabula (2015) have conducted some 

studies on sedimentation in Zambia, however their studies suffer gargantuan epistemic 

setbacks as they were to simulative and experimental in methodology and could not 

explore the learning dimension as a measure to address sediment in reservoirs. 

Furthermore, Sichingabula et al., (2014) are of the view that, lack of community 

sensitization on dam management and protection is one of the causes of sedimentation 

accompanied with other causes, yet they did not make a follow up to raise this claimed 

role of sensitization and education. Lack of informative qualitative data on the causes of 

sedimentation and its related effects on socio-economic livelihood and inadequacy of 

data on how learning about sustainable sediment management within a Community of 

Practice could be used to sustainably manage reservoir sedimentation also were key gap 

areas that necessitated this study including lack of data on community of practice around 

reservoir management.  
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CHAPTER THREE 

DESCRIPTION OF THE STUDY AREA 

3.1 Introduction 

Having discussed the introduction in chapter one and literature review in chapter two, 

this chapter provides the description of the study area (Njola) and the specific study area 

(the Makoye reservoir). The chapter provides the physical characteristics and socio-

economic activities of the study area. 

3.2 Physical Characteristics 

Monze district is located in the Southern Province of Zambia. It is 200km from Lusaka 

in the North and 100km from Choma in the South. Its neighboring districts include; 

Namwala to the west, Pemba to the south, Gwembe to the east and Mazabuka to the 

north. Within Monze district, the study was conducted in Njola area east of Monze 

district whose drainage pattern flows from the South to the North. The area has steep 

slopes in the south-east; low flat plain in the central part where most agricultural 

activities take place such as maize growing and low flat plan in the North-West. The 

area is approximately 3700 feet above sea level and its climate is generally savanna 

subtropical characterized by two seasons (wet and dry). The average altitude for the area 

is 1,120masl while temperatures are 4 and 42 degrees Celsius (°c) respectively 

(Government of the Republic of Zambia (GRZ), 2006). The mean annual rainfall of 815 

mm though in recent years, the average rainfall recorded in the area has been below the 

long term average in the region (GRZ, 2006). This is attributed to rainfall variations that 

Zambia has experienced in a few years which are normally below normal. The rainy 

season range from late November through April though in most cases it is unpredictable 

making planning among farmers difficult. The soil is fairly fertile soil (Ferro soils with 

high potential for agriculture).  

With respect to the reservoir under study, Makoye reservoir (Lusangu) is found to the 

east of Monze district in Njola area along Chivuna Road about 30 kilometers from 

Monze town. It is found in the Magoye catchment (434.34km) in Njola area (Muchanga, 
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2017). Its located north of Njola Basic School in Chief Mwanza‟s chiefdom along 

Chivuna road to the right when going to Chivuna and to the left when coming from 

Chivuna to Monze town. It was built in 1940 and last rehabilited in 1988.  

Figure 2: Location of the study areas in Monze District 

 

 

 

 

 

 

 

 

Source: Digitalized from Topographic Raster Model by Simweene (2017). 
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3.3 Socio-economic factors    

Most people within makoye reservoir catchment depend on pastoral farming and crop 

farming (Central Statistical Office (CSO), 2015). Most farmers grow maize with other 

crops such as cotton, cow peas, groundnuts and sweet potatoes. People in the area also 

keep animals. Vegetable growing is also exercised within the reservoir catchment where 

vegetables like rape, cabbage, tomatoes, egg plants and okra are grown and sold to locals 

and to residents of Monze town. .  

However, increase in a search for economic sustenance and to improve their living 

standards, community residents of the Makoye reservoir added pressure to the reservoir. 

They molded bricks adjacent to water channels; practiced unsustainable gardening 

practices such as the digging of watering wells within water channels and ploughing 

along the slope in their gardens. Ploughing along the slope was also common among 

subsistence pastoral farmers. This could have contributed a lot to sedimentation of the 

Makoye reservoir especially during the rainy season where left debris of molded brick 

and soil dug from watering wells in stream channels could have been transported to the 

reservoir by running water in the water channels that feed the reservoir with water. If 

this scenario was left without any remedy, the expected outcome would be reservoir 

extinction and loss of water for livestock watering due to sedimentation.  

3.4 Motivation behind the selection of Makoye reservoir.  

The study area was purposively selected because it was convenient and accessible. The 

reservoir is the backbone of over 10936 livestock of which Muchanga (2017) projected a 

24 years useful life of the reservoir or less. This means that intervention in this regard 

was imperative. If the problem was left unattended to, the tragedy that community 

residents of the Makoye reservoir with their livestock were to incur would have been 

tense due to likelihood effect of reservoir extinction. Furthermore, the area was selected 

based on the nature of the reservoir that has for some years been drying up due to huge 

sediment inputs resulting from human activities such as digging of watering wells within 

the channel, molding of bricks within stream channels, upstream gardening and crop 

cultivation which showed that people in the area lacked concern and common passion 

for the reservoir which the researcher thought community of practice learning approach 



33 

 

was the best approach to drive such change among residents of Makoye reservoir. 

Residents of Makoye reservoir showed care for Makoye reservoir from a reconnaissance 

survey conducted in 2015, however, they lacked solidarity on how they could come 

together and sustainably manage sedimentation problem in the Makoye reservoir. 

Learning in the context of community of practice was thought to be an ideal measure 

that would have helped strengthen community solidarity and networking towards 

sediment management in the Makoye reservoir.  
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CHAPTER FOUR 

METHODOLOGY 

4.1 Introduction 

This chapter provides the methodology of the study which includes the paradigm used, 

research design, target population, sampling, sample size, sampling, data collection 

tools, ethical considerations, analytical framework, data validation and anticipated 

limitations. 

4.2 Paradigm Used 

According to Guba and Lincoln (1994), a paradigm is defined as basic belief systems or 

worldviews that guides the investigator. In this regard, the researcher believed in the 

existence of multiple realities which could be socially known or partially accepted 

through co-production of knowledge. The aim was to enhance a common passion and 

purpose among residents of Makoye reservoir towards sediment management in a joint 

manner. With this belief in mind, ontological and epistemological beliefs about reality 

were influential in this study in terms of approach and methods used. According to O‟ 

Leary (2010), ontology is the study of what exists, and how things that exist are 

understood and categorized while epistemology refers to how we come to have 

legitimate knowledge of the world; rules for knowing.  

With the belief in the existence of multiple realities with a retain in the existence of an 

external reality outside human thinking which can epistemologically be partially known 

through co-production of knowledge, critical realism within the streams of post-

positivism was the specific school of thought that was influential in this study which 

actually shaped the methodology complimentary with the theory. According to Hartwing 

(2007:96), critical realism is seen as:  

„a movement in philosophy, social theory and cognate practices that seeks to 

underlabour for science and other ways of knowing in order to promote the cause 

of truth and freedom, hence the transformation of  social structures and other 
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constraints that impede the cause and their replacement with wanted and needed 

one or emancipation‟. 

From the above definition, the world should be studied from diverse perspectives. In this 

regard, the researcher triangulated between different methods. The aim was to try and 

reshape residents of Makoye reservoir to a living style that considers the value of 

Makoye reservoir and how best it could be managed from sediment in a sustainable and 

joint manner. In this way, knowledge development was based on co-production between 

the researcher and residents of Makoye reservoir. Non-participant observations were 

also used in a bid to compliment the constructed reality. In short, the study was 

subjective. However, need to note is that, knowledge about reality is subject to 

interpretation but does not mean that the interpretation made holds true reality as 

knowledge of reality is as a result of social conditioning and thus, that reality cannot be 

fully understood independently of the actors involved in the knowledge derivation 

process (Manicas, 1998). With this in mind, the research was subjective and not 

objective where rules control the researcher.  

Since knowledge development was based on social interaction in trying to achieve 

sustainable sediment management within Makoye reservoir catchment and promote 

community active engagement in sediment management, the application of axiology was 

taken into consideration and adhered to in this study. Axiology according to Saunders et 

al., (2007) refers to a branch of philosophy that studies judgments about values. The 

research was inclusive in nature. Respect for the integrity and views of respondents and 

participants during focus group discussions and workshop was adhered to. With the need 

to adapt to each respondent capability depending on the circumstance at hand, reflexivity 

was also put into consideration. Since the study utilized discriminatory exponential 

snowball sampling, initial respondent‟s integrity was adhered to and one respondent‟s 

responses was not availed to other respondents. In this way, axiology influenced the 

nature of the data that was collected because respondents also had their own system of 

values (Muchanga, 2016).  
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4.3 Research Design 

The study undertaken was more than just producing knowledge but also included 

categories of doing, shifting activities, changing people‟s attitudes and implementation 

of learning as a measure of sedimentation through the establishment of community of 

practice around reservoir management among residents of Makoye reservoir. In this 

way, action research design was used within the stream of qualitative research approach. 

According to Strubert and Carpenter (2002), action research design is a kind of research 

that seeks action to improve practice and study the effects of the action that was taken. 

Its major aim is to progressively solve real world problems in participatory and 

collaborative ways in order to produce action and knowledge in an integrated fashion 

through cyclic process (O‟ Leary, 2010). The kind of action taken in this study was 

broadly on the application of learning and see how best strengthening collaborative 

learning and learning by doing on sediment management could have helped make 

residents of Makoye reservoir collaboratively come together and manage sedimentation 

problem in the Makoye reservoir. To have a preliminary analysis of what was 

transpiring within Makoye reservoir catchment, a reconnaissance survey was conducted 

by the researcher in (2015) and what was established was that, it was common among 

gardeners digging watering wells in water channels and leaving the dug debris within 

stream channels, molding bricks adjacent to stream channels and ploughing along the 

slope. Since implementation of solutions to a problem being investigated or addressed 

through action research occur as an actual part of the research process while the 

researcher is in the field (Strubert and Carpenter, 2002), learning as a measure of 

sedimentation was implemented in the field in which community interactive meetings 

were organized including the establishment of a reservoir management team that was to 

operate in the streams of community of practice such as spearheading community 

sensitization meetings on sediment management. In doing so, it helps break down the 

divide between local people and the „academic elite‟, and brings research into day –to- 

day professional practice (O‟ Leary, 2010).   
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4.4 Target Population 

According to Sidhu, (2006), a target population includes all those people who are 

proposed to be covered under the scheme of the study. In this study, the target 

population included individuals that were found within the catchment of Makoye 

reservoir especially those involved in gardening, brick molding, pastoral farming and 

other agricultural activities near and within the reservoir catchment as these were key 

activity areas that could have an impact on reservoir sedimentation and those that were 

found 5km away from the reservoir catchment. It also included one policy maker from 

Monze District Agriculture Coordinator‟s office (DACO).  

4.5 Sample size 

Once target population has been identified, sample size becomes imperative based on the 

shape and form of data to be collected and the goals of the analysis (O‟Leary, 2010). 

Sample size therefore is the number of items, people or objects selected for a study from 

within the target population (O‟Leary, 2010). Since it was not possible to effectively 

study the entire population of the Makoye reservoir beneficiaries based on the nature of 

the study that was undertaken, the study constituted a sample size of 101 participants. 

The sample size of 101 respondents was based on the nature of the study that intended to 

consolidate learning and formulation of Community of Practice around reservoir 

management and had the following distribution: 1 policy maker, 20 gardeners, 54 

subsistence pastoral farmers, 5 brick molders, 8 headmen and 13 other local residents as 

these were key players that could have consolidated the formation of a strengthened 

community of practice around sediment management in the Makoye reservoir.  

4.6 Sampling 

According to O‟ Leary (2010), sampling is the process of selecting elements of a 

population for inclusion in a research study. In this study, non-probability sampling was 

used specifically the techniques of homogenous purposive sampling and discriminatory 

exponential snowball sampling. A non-probability sampling or non-random sampling 

consists of samples that are not drawn in a random fashion (O‟ Leary, 2010). This means 

that, subjective methods are used to decide which elements are included in the sample 
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(Battaglia, 2008). In this regard, since the study had specific areas of interest, selection 

of objects was based on generated assumptions of the population of interest especially 

those with similar traits such gardeners, subsistence pastoral farmers and brick molders 

whose activities could have led to sedimentation of Makoye reservoir and whose 

environmental feedbacks of Makoye reservoir sedimentation affected them. 

According to Etikan, (2016) homogenous purposive sampling is defined as a technique 

under purposive sampling which is used to capture a wider range objects or individuals 

with similar traits. Similar traits in this study implied people whose activities could have 

a negative effect on the Makoye reservoir in terms of reservoir sedimentation and people 

who felt the wrath of reservoir sedimentation and whom jointly could have been co-

producers of solution to the problem of reservoir sedimentation. Since the research 

questions to be addressed were specific to characteristic of a particular groups of 

interest, individuals around the Makoye reservoir whose actions and activities had a 

negative effect on reservoir sedimentation and those who got affected by the reservoir 

sedimentation, gardeners, subsistence farmers, headmen, brick molders and other 

community residents were sampled for the study. However, homogenous purposive 

sampling was harmoniously used complimentary with Discriminatory Exponential 

Snowball Sampling Technique (DESST) due to people that were not easily accessible.  

According to Norman and Lincoln (2011), discriminatory exponential snowball 

sampling is a sampling technique that starts with initial identification of a required 

object (respondent) which later uncovers other sources of data. It involves building a 

sample through referrals. Once an initial respondent is identified, you ask him or her to 

identify others who meet the study criteria (O‟ Leary, 2010). In this study, since it was 

hard to identify who a gardener, brick molder or headman to be included in the sample 

with qualities that the research demanded, it was pertinent that, the researcher asked for 

assistance from the initial subject or respondent to help identify people with similar 

traits. However, not all those referred were included in the sample but only one whose 

qualities meet the criteria of the study was picked for the study. 

In this way, discriminatory exponential snowball sampling technique helped locate 

subjects in the field through assistance from initial subjects. It also helped researcher 
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reach objects or populations that were difficult to sample as population to be studied 

were scattered based on different groupings of people in relation to activities they did.  

4.7 Data collection tools 

The study used primary data collection instruments. According to Hox and Boeije 

(2005), primary data are data that are collected for the specific problem at hand using 

procedures that fit the research problem best. In this study, semi-structured interview 

schedule, participant observation guide, Focused Group Discussion (FGD) guide and 

workshop program were used as data collection tools. 

Interviews were conducted using a semi-structured interview schedule using open ended 

questions with a view to give respondent freedom to explain things based on their 

construction of knowledge on a particular question asked verbally. According to Bernard 

(2006), a semi structured interview is open-ended but follows a general script and covers 

a list of topics.  In this case an interview guide was used to direct the interview. An 

interview guide is a written list of questions and topics that need to be covered in a 

particular order (Bernard, 2006). However, emerging questions that rose during the 

interview process were given attention despite them being outside the interview guide. 

Semi-structured interviews schedule was directed at collecting data on factors 

contributing to sedimentation of the Makoye reservoir and its related effects including 

strategies for managing sediment in the Makoye reservoir, generation of learning themes 

and the role of CoP around reservoir management (see appendix B). This helped gain an 

in-depth understanding of how people construct knowledge and what makes them 

develop such kind of knowledge on reservoir sedimentation. Interviews were conducted 

in respondents‟ language through which the integrity of the respondent was protected 

with the assurance of letter of consent and respondent signature was allowed and not 

names (see appendix A). Audio and note taking with respondents consent on audio were 

used to capture data during interviews.  

In participant observation, the observer works his way into the group he is to observe so 

that, as a regular member, he is no longer regarded as an outsider against whom the 

group needs to guard itself (Sidhu, 2006). Through participant observation guide, the 
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researcher was directed at those specific aspects of the total situation which were 

assumed to be significant from the standpoint of the purpose of the study (Sidhu, 2006). 

In quest to compliment interviews, participant observation guide was also used to gather 

data on factors contributing to sedimentation of the Makoye reservoir and its related 

effects, strategies of managing sediment in the Makoye reservoir and generation of 

learning themes (see appendix C). Note taking and audio recording of people‟s feelings 

about reservoir sedimentation and its effects were useful means of capturing data during 

participant observation. For selected variables such as factors contributing to 

sedimentation and its related effects, photographing was also done for easy data recall 

and making connections with and relationships with data generated from interviews.  

Focus Group Discussion (FGD) through the use of a focus group discussion guide was 

one technique of data collection under primary data collection that was used in this 

study. Focus group discussions are organized by selecting a group of individuals and 

assembled by researcher to discuss and comment on, from personal experience, the topic 

that is the subject of the research (Powell et al., 1996). As applied in this study, focus 

groups involved small groups based on the activity such as gardeners, brick molders and 

subsistence pastoral farmers and headmen. Aim of using focus group discussions in this 

study was to understand things at a deeper level and share experiences with respect to 

factors contributing to sedimentation of the Makoye reservoir and its related effects, 

strategies for managing sediment management measures and strengthen community 

solidarity and networking towards sediment management through co-production of 

knowledge (see appendix D). Similarly, Freitas et al.,(1998) stipulates that, focus group 

discussions are particularly suited to be used when the objective is to understand better 

how people consider an experience, idea, or event, because the discussion in the Focus 

Group meetings is effective in supplying information about what people think, or how 

they feel, or on the way they act. 

During focus group discussion, the researcher was involved in the discussion as a 

facilitator during the discussion to allow more time to record and take down important 

points in the notebook as the interviewer in focus group acts as a facilitator or moderator 

and there is an express of goal of interaction within a nurturing environment (O‟ Leary, 
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2010). However, in some instances, an explanatory critique was offered by the 

researcher to respondent text in order to consolidate and help community members 

acquire the required knowledge on sustainable sediment management. Probing questions 

were also asked for the sake of probing deeper understanding of respondent constructed 

knowledge and seeking clarity from respondents. Data from focus group discussion was 

captured through the use of a recorder and note taking by the researcher. 

To facilitate the development of a common passion for the reservoir and strengthen 

community solidarity and networking towards sediment management in Makoye 

reservoir among a diverse population within and outside Makoye reservoir catchment 

and to establish a committed Cop around reservoir management, an interactive one day 

workshop interactive meeting was organized. According  to Tiberius and Silver (2011), 

a workshop is a meeting at which people collaboratively come together to discuss their 

experiences, do practical experiences through interactive conversations with an attempt 

to improve their practice, share knowledge, skills and knowledge on a particular topic or 

area of interest. In the case of this study, it involved a combination of different groups of 

people that depended on Makoye reservoir water such as the headmen, gardeners, 

pastoral subsistence farmers, mere community members, volunteers and brick molders. 

The key facilitator of the training that involved collaborative learning on sediment 

management was a DACO official from Monze. Key areas that were addressed during 

an interactive training and learning session included issues pertaining to causes and 

effects of reservoir sedimentation, measures to control soil and sediment generation and 

transportation and the establishment of a community of practice around learning for 

sustainable management in Makoye reservoir (see appendix E). Since the study offered 

an informal learning approach, a workshop offered an inherent flexible and experiential 

learning session where residents of Makoye reservoir shared knowledge on sediment 

management and devised best farming practices within reservoir catchment such as 

promotion of conservation agriculture. The aim was to reduce sediment generation from 

human activities and its eventual deposition into the reservoir. Data capturing during a 

workshop involved audio recording and note taking with the assistance of the co-

facilitator.  
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4.8 Methods of Data Analysis 

Data captured from semi-structured interview guide and participant observation guide 

were inductively analyzed using thematic analysis while recoded data from FGD and 

workshop was analyzed through interactive dialogic analysis (IDA) as most of it 

included audio recordings. According to Braun and Clarke, (2006), thematic data 

analysis is a qualitative analytic method for: „identifying, analyzing and reporting 

patterns (themes) within data. Braun and Clarke (2006) further states that, thematic 

analysis can be an essentialist or realist method, which reports experiences, meanings 

and the reality of participants, or it can be a constructionist method, which examines the 

ways in which events, realities, meanings, experiences and so on are the effects of a 

range of discourses operating within society. In this study, researcher browsed quickly 

through transcripts derived from semi-structured interviews schedule and participant 

observation guide. Transcripts were later manually read one by one, line by line, 

identifying recurrent patterns that were to be coded. A code in this study is a word or 

short phrase that symbolically assigns a summative, salient, essence-capturing and or 

evocative attribute for a portion of language based or visual data (Saldana, 2009). Codes 

were then manually grouped based on interconnections to form themes. Themes 

conveyed coded data with similar meanings. Labeling of categories was later done and 

presented in frequency distribution tables (see Tables on the results chapter) which were 

used for the generation of theoretical meanings useful for data interpretation. In this 

study, thematic analysis was not based on pre-described themes but emerging themes 

from the data or what could be termed us group-up process (O‟ Leary, 2010). 

On the other hand, recorded data from focus group discussions and workshops as earlier 

stated was subjected to dialogical analysis or to be precise dialogic interactive analysis, 

an interpretive methodology which analyses spoken or written utterances or actions for 

their embedded communication. Human communications entails the interaction of 

diverse perspectives and is embedded in a socio-historical context, that the meaning of 

communication can be different to various participants, that is important to examine the 

consequences of a communication and that each participant in a communication is to 

some degree, orienting to the orientation of the others (Linell, 2009). In this regard, data 

analysis started while the communication process was in progress (asking for meanings 
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from participants while researcher was still in the field and at the scene of inter-

communication during focus group discussions and workshop). After the interactive 

communication process, researcher conducted a debriefing with the assistant moderator 

to note themes and ideas that emanated from the jotted points from the interactive 

communication. To recorded data, researcher listened to the communication process, 

replayed the audio recorder and transcribed the recorded data into transcripts. 

Transcribed data was then placed under focused coding (assigning phrases). Coded text 

was then manually categorized based on the interconnections emanating from focused 

coding and then labeling of categories took place. Labeling of categories was later done 

and presented in frequency distribution tables which were used for the generation of 

theoretical meanings useful for data interpretation. Data analysis procedure used in this 

study is diagrammatically represented in Figure 3. 

 

 

 

 

 

 

 

 

Figure 3: Analytical framework of the study. 

Source: Field Data, 2017. 
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4.9 Data validation 

Qualitative researchers utilize various validation strategies to make their studies credible 

and rigorous (Creswell and Miller, 2000).Validity in this context refers to the degree to 

which a study accurately reflects or assesses the specific concept or construct that the 

researcher is attempting to measure (Thorndike, 1997). Data trustworthy was based on 

methodological triangulation specifically between method triangulation and mirror data 

triangulation techniques. According to Bryman (2003), methodological triangulation 

refers to the use of more than one method for gathering data. In this study, data from one 

method (semi-structured interview) was contrasted with other methods (Participant 

observation,) in order to establish the consistency of the data. According to Risjord et 

al., (2001), methodological triangulation has been found to be beneficial in providing 

confirmation of findings, more comprehensive data, increased validity and enhanced 

understanding of the studied phenomenon. Use of methodological triangulation in this 

study helped decrease deficiencies from one single method. This is similar to Webb et 

al., (1996) who are of the view that, once a proposition has been confirmed by two or 

more independent measurement processes, the uncertainty of its interpretation is greatly 

reduced. This increases confidence in research data, creating innovative ways of 

understanding a phenomenon, revealing unique findings, challenging or integrating 

theories, and providing a clearer understanding of the problem (Thurmond, 2001). 

On the other hand, mirror data validation technique is done by building on items of 

information already known. It implies strategies of making connections among different 

items and proposing new information that ought to fit and then verify its existence 

(Patton, 2003). Mirror data validation method helped researcher reflect the results in 

their natural setup. In this regard, it called for researcher to go back to respondents and 

allowed respondents confirm the consistency of the analyzed data as a true reflection of 

their ideas and voices. To do this, a focused group discussion was organized with a few 

respondents who were part of the sample size. Researcher had to ask respondents 

whether the analyzed data reflected their views and in cases where emerging data was 

brought out, it was included as part of the collected data while that which was received 

with hesitation was removed as it mismatched with respondents arguments. 
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4.10 Limitations 

According to O‟ Leary (2010), limitations are conditions or design characteristics that 

may impact on the generalizability and utility of the findings. With the use of 

homogenous purposive and discriminatory exponential snowball sampling techniques, it 

cannot be with confidence be stated that the sample size was representative. 

Interpretation of results was also based on researcher judgment and results cannot be 

with specificity be narrowed that they can be generalized. However, they may be 

generalized or be applied to communities with similar characteristics to those of Makoye 

reservoir. 

4.11 Delimitation of the study 

Delimitation implies a study‟s boundaries or how your study was deliberately narrowed 

by conscious exclusions and inclusions (O‟ Leary, 2010). The study was confined to 

community residents of the Makoye reservoir catchment and those who stayed 5km 

away from the reservoir itself as they were also affected by reservoir sedimentation. In 

terms of methodology, the study was purely qualitative and elements of quantitative 

were not considered such that even the methods or strategies of data collection were 

purely qualitative in nature. This made the study also be inclined to qualitative methods 

of data analysis and trustworthy. 

4.12 Motivation behind the study  

The selection of Makoye reservoir as a study site was based on many factors. First, 

Makoye reservoir was easily accessible and convenient. The selection was also due to 

the magnitude sediment in the reservoir that reduced reservoir original reservoir capacity 

by 53.5% since 1988 when the reservoir was renovated (Muchanga, 2017). Apart from 

heavy accumulation of sediment in the reservoir, selection was also due to certain 

unsustainable human activities to the upstream such as digging of watering wells in 

stream channels and molding of bricks adjacent to stream channels that could have 

contributed a lot to sedimentation of Makoye reservoir. The reservoir also served 13 

villages with a livestock population of 10936 (GRZ, 2016) and if no remedy was 
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initiated to reduce sediment generation from human activities, the implication could 

have been extinction of the reservoir in a few years to come. Therefore, it was of 

urgency on the part of the researcher to intervene so as to help in the restoration of the 

reservoir by applying learning which could have changed human thinking thereby 

change in certain activities and actions within Makoye reservoir catchment. 

4.13 Ethical considerations 

While conducting research, researchers may face complex moral dilemmas that are 

sometimes difficult to solve. In such instance, there is need for researchers to be ethical 

in order to maintain equilibrium between human rights and the demands of the 

methodology of the study. According to O‟ Leary (2010), ethics refer to principles or 

rules of behavior that act to dictate what is actually acceptable or allowed within a 

profession. Ethics seeks to mount a reasoned examination of what customs tells us about 

how we ought to live and the need to adapt to them (Des Jardins, 2001). During entry 

into the community, the researcher visited the senior headman of the community to 

which the study was undertaken. This was done to seek permission, explaining the 

nature and the significance of the study to be undertaken in his area. Upon permitted, a 

letter of consent requested from the institution (The University of Zambia) (see 

attachments on appendices) was issued to the senior headman through which he had to 

sign. The same applied to other respondents during interviews. Pertinent to note is that, a 

letter of concert helps ensure integrity in knowledge production, promote responsibility 

towards participants and protect both the researcher and the granting institutions from 

any potential legal ramifications that might arise from unethical research (O‟ Leary, 

2010).Similarly, informed consent also ignites competence, autonomous, involved 

voluntarily, aware of the right to discontinue and non-deceived (O, Leary, 2010) during 

interviews. 

Through consultation from the headmen, certain cultural norms were upheld such as 

visiting the headman before interviewing their subjects for permission. This helped 

researcher and respondent have a good working relation during interviews as a result of 

informed consent and permission from the headmen. In instances were recording and 

photographing were required; permission from the respondent was got and in a case 
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where the respondents did not want to take a photography, respondent‟s right were 

respected and no photographing was done. Since the study was bound to referrals to 

other respondents from the initial respondent, respondent anonymity was safeguarded 

from the referred respondent by not telling the seconded respondent the initial referral as 

anonymity in this case goes beyond confidentiality and refers to protection against 

identification even from the researcher (O‟ Leary, 2010). Data got from one respondent 

was not made available to the other respondent. In this respect, data from respondents 

was treated with confidentiality. Confidentiality in this case implies protecting the 

identity of those providing research data; all identifying data remains solely with the 

researcher (O, Leary, 2010). Tapes for recorded were kept in a lockable briefcase 

together with a note book and a camera. 
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CHAPTER FIVE 

RESEARCH RESULTS 

5.1 Introduction 

Having shown the methodological framework in the preceding chapter, this chapter 

presents research results on factors that contribute to sedimentation of the Makoye 

reservoir and its related effects on the socio-economic livelihood. It further gives 

existing sediment management measures in the Makoye reservoir and how learning in 

the context of community of practice materialized as a sediment management measure 

with reference to Makoye reservoir.  

5.2 Factors contributing to sedimentation of the Makoye reservoir 

Based on objective one, this section gives factors contributing to sedimentation of 

Makoye reservoir 

Table 1: Factors contributing to sedimentation of Makoye reservoir. 

Table 1: Factors contributing to sedimentation of Makoye reservoir. 
Factors contributing to sedimentation of 

Makoye reservoir 

Frequencies(F) and Percentages 

(F) (%) 

Lack of dam rehabilitation 11 10 

Road construction 3 3 

Unsustainable fishing practices 10 10 

Upstream gardening and crop cultivation 50 48 

Increase in human population 3 3 

Livestock population 12 11 

Deforestation  5 5 

Lack of crest maintenance  4 4 

Weak rules 3 3 

Lack of knowledge on sediment management 2 2 

Climate change 1 1 

Early and late burning 1 1 

Total  105 100 

Source: Field data, 2017. 

From table1, many factors were cited to have contributed to sedimentation of Makoye 

reservoir. However, upstream gardening and crop cultivation (48%) was the most 

contributing factors. Complimentary to upstream gardening and crop cultivation was 



49 

 

livestock population (11%), lack of dam rehabilitation (10%, lack of knowledge on 

sediment management (2%) and climate change (1%). One respondent during a focus 

group discussion had this to say: Basimbewu taata basyupa. Balasya migodi mutulonga 

akusiya mankandya ngobasya mutulonga. Azyalo ng‘ombe zyaindilila kuvwula cakuti 

zilalyatauka bulongo akubupa kuti bubaube akutolwa mudam ciindi cavwula (Gardeners 

dig watering wells within stream channels and leave the dug debris within stream 

channels. Animal population has also increased in the area increasing animal trampling 

within the boundaries of the Makoye reservoir subjecting soil to erosion). 

As evidence to respondent‟s views during focus group discussions, the pictorial 

evidence is also provided in Figure 4 where respondent views were in complimentary to 

what was being observed. Generally, sedimentation of Makoye reservoir could have 

emanated greatly from human driven activities such as upstream crop cultivation and 

gardening.   

 

Figure 4: Photos showing factors contributing to sedimentation of Makoye reservoir. 

Source: Field data, 2017.  

Having presented factors contributing to sedimentation of Makoye reservoir, the 

following section presents results based on the effects of sedimentation on the socio-

economic livelihood. 

5.3 Effects of sedimentation on socio-economic livelihoods of the local inhabitants. 

With reference to objective two, this section presents effects of sedimentation of 

Makoye reservoir on socio-economic livelihood based on effects cited by respondents as 

well as those observed in the field.  

With reference to Table 2 reduction in socio-economic use of the reservoir (72%) was 

the common cited effects of reservoir sedimentation on the socio economic livelihood of 

the people by the respondents. One subsistence pastoral farmer during an interview 

stated that: “kuzwa ciindi dam eeli nolyakatalika kuyuminina, ngombe zyesu zyapenga 

kapati kuyandaula meenda. Meenda inga tuzyitekela buya kuzwa kumigodi aziguju‖ 

(From the time the dam started drying up due to excess sediment in it, animals suffered 

Digging of Watering 

wells in stream 

channels 

Livestock 

population 
Upstream fields 

adjacent to the 

reservoir 
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searching for water. As supplement, water was drawn from hand pumps and wells to 

water animals when the reservoir dries up). Complimentary to reduction in the socio-

economic use of the reservoir as an effect that emanated due to sedimentation of 

Makoye reservoir was a reduction in water quality and quantity in the reservoir (9%) 

including reservoir overflow and downstream flooding (6%).  

Table 2: Effects of sedimentation on socio-economic livelihoods of the local 

inhabitants 

Effects of sedimentation on socio-economic 

livelihoods of the local inhabitants. 

Frequencies (F) and Percentages 

(%) 

(F) (%) 

Reduction in socio-economic use of the reservoir 61 72 

Death of animals 7 8 

Reduced water quality and quantity 8 9 

Lowered spillway 4 5 

Reservoir over flow and downstream flooding 5 6 

Total  85 100 

Source: Field data, 2017. 

Figure 5 gives complimentary observed effects of sedimentation of Makoye reservoir to 

what respondents cited. From Figure 5, it is evident that sedimentation of Makoye 

reservoir sent certain environmental feedbacks to the community and their animals such 

as ;reduced storage capacity of the reservoir, reduced water quality and quantity and 

made subsistence pastoral farmers lose some of their cattle that died as a result of getting 

stack in the sediment.  

 

Figure 5: Photos showing effects of Makoye reservoir sedimentation on the socio-

economic livelihood of the local inhabitants. 

Source: Field data, 2017. 
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Having presented results for effects of sedimentation on socio-economic livelihood, the 

following section presents results on sediment management measures in the Makoye 

reservoir based on residents of Makoye reservoir views and researcher observations. 

5.4 Sediment management measures in the Makoye reservoir. 

Based on objective three, this section gives research results based on revealed and 

observed existing sediment management measures in the Makoye reservoir.  

Table 3 gives the results on sediment management measures in Makoye reservoir. 

Table 3: Sediment management measures in the Makoye reservoir. 

 Sediment 

management 

measures in 

the Makoye 

reservoir 

Suggestions Frequencies (F) and 

Percentages (%) 

F % 

 

 

 

 

 

 

None 

Dam rehabilitation 10 13 

Use of best farming practices to the upstream 16 21 

Downstream gardening 5 7 

Strengthen reservoir management by-laws 5 7 

Reservoir Dredging 3 4 

Controlled fishing 5 7 

Creation of animal entry points 4 5 

Establishing a reservoir management team 4 5 

Conversion of crop land to grazing land 4 5 

Community sensitization on reservoir 

management 

9 12 

Afforestation  2 3 

Creation of a buffer zone between land 

disturbing activities and the reservoir 

9 12 

Total  76 100 

Source: Field data, 2016.  

According to Table 3 no sediment management measure existed in Makoye reservoir. 

One respondent had this to say, “Taata tunyina mukwabilizyi buli boonse kujatikizya 

dam eeli. Twakalisalide kabunga Kalanga dam eeli pele takabeleki pe. Bantu tabatobeli 

amilawo ijatikizya dam eeli. Balacita eeci akaambo kakubula mwami walo wakafwa mu 

2006‖ (We don‘t have any sediment management measure in our community with 

respect to Makoye reservoir. A reservoir management team existed but it was not 

functional due to failure by people to abide to by-laws on how we have to maintain the 

dam. Lack of sediment management in our dam has also been made worse due to the 

absence of a chief in our chiefdom since He died in 2006). However, residents of 

Makoye reservoir despite having no sediment management, they suggested for the use of 

best farming practices (21%) within reservoir catchment, dam rehabilitation (13%), 
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community sensitization on reservoir management (12%) and afforestation (3%) around 

the reservoir. One respondent had this to say with respect to sediment management in 

the Makoye reservoir: “Dam lyeelede kufumbululya alimwi akujosya macelelo ang‘ombe 

akaliko munsi a dam bantu kabatanapanga myuunda mwaalimacelelo ang‘ombe‖ (there 

is need for dam rehabilitation and revamping paddocks near the reservoir that existed 

before pastoral substance farmers cleared it for crop fields). 

Having presented results for sediment management strategies in Makoye reservoir, the 

following section presents results on community of practice around learning for 

sustainable sediment management. 

5.5 Learning about sustainable sediment management within a Community of 

Practice 

With reference to objective four, this section presents results on Learning about 

sustainable sediment management within a Community of Practice. 

Table 4: Learning about sustainable sediment management within a Community of 

      Practice 

Learning in the context 

Community of practice 

on sediment management 

Enhanced Knowledge sharing 

Development of a shared ways of doing things 

Developed collaborative action based solutions towards 

sediment management 

Development of best farming practices within reservoir 

catchment 

Improved community solidarity and networking towards 

sediment management 

Ignited the emergency of new ideas on sediment management 

Source: Field data, 2017. 

According to Table 4, learning in the context of community of practice on sediment 

management enabled community residents of Makoye reservoir share knowledge on 

sediment management. It also enabled them develop a shared way of doing things 

pertaining to reservoir management such as promotion of best farming practices such as 

terracing and contour ploughing within reservoir catchment. It also facilitated to the 

es;tablishment of a reservoir management team as a core leading group in sediment 

management in the Makoye reservoir. The team agreed upon by residents of Makoye 

reservoir embarked on taking necessary actions in a bid to reduce sediment in the 

Makoye reservoir. Core leader of the reservoir management team during an interactive 

learning meeting with other members of the community as evidenced in Figure 5.3 had 

this to say:   

―Mukusola kukwabilia dam eeli, tweeled kulima cabulondwe mumbali adamu 

kuli baabo balaa mbewu amyuunda. Mbewu zyeelede kuti zibikwe kunze 
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agilandi. Kutegwa dam eeli lifwumbululwe, tweeled kutuma bamasimabbuku ku 

bbooma kutegwa batugwasye kutonka kuti dam lifwumbululwe‖. (We need to 

promote practices that are soil free disturbance such as ripping in upstream 

crop fields and planting of star grass around our vegetable gardens including 

the relocation of upstream gardens to the downstream. To foster a dam 

rehabilitation, three headmen will be selected to push a dam rehabilitation 

sponsored by us the community for all logistics). 

These views were agreed upon by residents of Makoye reservoir and the three headmen 

chosen to push for a dam rehabilitation pushed for dam rehabilitation and a promise was 

availed to them by government that 2017 program of dam rehabilitation will also carter 

for Makoye reservoir. Existing watering wells collaboratively were buried in stream 

channels and the reservoir management team continued sensitizing other peripheral 

members on sediment management through the organization of small learning meetings 

as evidenced in Figure 6. Generally, learning in the context of community of practice 

strengthened community solidarity and networking on sediment management in the 

Makoye reservoir.  

 

Figure 6: Interactive learning meetings on sediment management among residents of 

Makoye reservoir.  

Source: Field data, 2017.  

The above figure shows residents of Makoye reservoir sharing knowledge on sediment 

management depicting strengthened community solidarity and networking towards 

sediment management enhanced through collaborative learning and learning by doing. 

Picture 1 above shows an interactive meeting between the researcher, key informant 

from the Ministry of Agriculture and Livestock in Monze and residents of Makoye 

reservoir. Picture 2 also shows a community meeting on sediment management 

organized by the established reservoir management team with other community 

members where the researcher was privileged to attend.   

1 
2 
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CHAPTER SIX 

DISCUSSION OF RESEARCH RESULTS 

6.1 Introduction 

Having given the research results, this chapter offers the discussion of the research 

results with reference to research objectives. The layout is as follows: factors 

contributing to sedimentation of the Makoye reservoir, effects of sedimentation on the 

socio-economic livelihood, sediment management measure in the Makoye reservoir and 

the role of learning in the context of community of practice in sediment management as 

the case of Makoye reservoir.  

6.2 Factors contributing to sedimentation of the Makoye reservoir 

With reference to objective one which looked at contributing factors to sedimentation of 

the Makoye reservoir, sedimentation of Makoye reservoir was associated with many 

factors. Much of the silt in Makoye reservoir was revealed and observed to have greatly 

emanated from upstream gardening and crop cultivation (48%). Majority of residents of 

Makoye reservoir revealed that, unsustainable practices among upstream gardeners and 

crop cultivators within the reservoir catchment were common. Gardens were too 

adjacent to stream channels and gardeners further dug watering wells in stream channels 

leaving the dug debris within stream channels. Upstream crop cultivators further cleared 

much of the natural vegetation that could have been acting as sediment trappers. 

Observations made showed that much land around Makoye was converted to crop fields. 

This was made worse as many crop cultivators ploughed along the slope to stream 

channels and the reservoir. The implication of these activities on Makoye reservoir could 

have been that, during stream overflow much sediment could have been transported 

from these activities into the reservoir.  

Generally, what could be stated is that, agricultural activities within Makoye reservoir 

catchment were major contributors to sedimentation of the reservoir. Similarly, Collins 

et al., (2009) argues that, agriculture dominates present day sediment inputs to rivers 
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compared to eroding channel banks, diffuse urban sources and point source discharges. 

A study by Zhou, (2002) on factors that contribute to sedimentation in the shiyang 

reservoir also found that Shiyang reservoir had its storage capacity reduced by 45 per 

cent due to reduced woodland within the catchment area which was turned into 

agricultural land. Results of Collins et al., (2009) and those of Zhou (2002) compliments 

to the results established in Makoye reservoir were upstream gardening and crop 

cultivation (48%) as agricultural activities were found to have been the major 

contributing factor to sedimentation of Makoye reservoir. The hope to prolong the useful 

life of Makoye reservoir could be afforestation around the reservoir, promotion of 

conservation farming among upstream crop cultivators, promotion of downstream 

gardening and community sensitization on reservoir management. 

Sedimentation of Makoye reservoir was also associated with livestock population (11%). 

By the time the study was undertaken, Makoye reservoir served over 10936 livestock 

((Ministry of Livestock and Fisheries, 2016). Many factors were responsible for the 

increase in the number of livestock that used Makoye reservoir. These included the 

absence of partially perennial reservoirs to facilitate water provision for livestock in 

other areas that surrounded Makoye reservoir such as Mwanza and Mujika. Animals 

from these areas travelled long distance to access water from Makoye reservoir. Increase 

in livestock population that utilized Makoye reservoir was also associated with increase 

in the number of households with cattle within and outside makoye reservoir catchment. 

Similarly, Sichingabula (1997) established that in Southern Province, 79.9 per cent of 

the population lives in rural areas and both cattle and the human population have similar 

distribution patterns largely because all humans aspire to own cattle. Due to livestock 

population, so was the increase animal trampling within Makoye reservoir catchment 

and overgrazing around it. The consequence of this could be accelerated soil 

transportation during the rainy season due to no or very sparse vegetation due to 

overgrazing that would have taken place in the animal free range period hence there is 

increased sedimentation due to high levels of erosion (USDA, 2003). The end result 

could have been increase in the amount of soil being eroded into the reservoir reducing 

its storage capacity.  
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Despite livestock population being a causal factor to sedimentation of Makoye reservoir, 

the situation was made worse due to absence of animal entry points into the reservoir. 

Due to absence of animal entry points, animals made trails from all directions which 

became sediment transport channel during the rainy season. This could have fostered to 

the degradation of Makoye reservoir dam crest and spillway. Similarly, Sichingabula et 

al., (2014), are of the view that, non-existence of animal entry points into the reservoir 

force animals trample on top of dam crest resulting to gully erosion of crests and 

spillways leading to reservoir sedimentation. Generally, livestock population as a cause 

of reservoir sedimentation may receive mixed conceptions as a cause of reservoir 

sedimentation, but to Makoye reservoir, it was among the major contributors towards 

sedimentation of the reservoir. This compliments with Sichingabula (1999) view where 

he established that, in most small dams found in Zambia especially southern province of 

Zambia, sedimentation in small dams have been shown to be serious due to increased 

human and cattle population.  

Creation of small dams is anthropological in a bid to improve water availability for 

different socio-economic activities. However, many small dams lack rehabilitations from 

relevant authorities. As the case of Makoye reservoir, it was revealed that lack of dam 

rehabilitation (10%) was responsible for the huge amount of sediment that occupied 

much of the space of Makoye reservoir that was supposed to be occupied by water. 

Residents of Makoye reservoir revealed that, from the time Makoye reservoir was built 

in 1940, it was lastly rehabilitated in 1988. Ever since, no rehabilitation works had taken 

place. This could have facilitated to the pilling of sediment in the reservoir year after 

year reducing reservoir storage capacity and its useful life. Government does not take 

time to rehabilitate dams (concern by some headmen). For over 28 years, Makoye 

reservoir had not been rehabilitated putting the reservoir at a risk of falling into 

extinction. Similarly, Muchanga (2016) argues that, by 2016, useful life of makoye 

reservoir stood at 24 years but given the rapid rate at which sedimentation was 

determined, the lifespan might be less than the projected duration.  

However, in instances where dam rehabilitation is neglected, dam management and 

maintenance through improved practices and actions within reservoir catchment could 

be of importance. Community residents of Makoye reservoir expressed heavy concern 
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on lack of dam rehabilitation. Dam rehabilitation is supposed to be routinely. This could 

help improve dam functionality thereby prolonging its useful life and usability to the 

community.  

It was also established that unsustainable fishing practices (10%) also contributed to 

sedimentation of Makoye reservoir. Generally, unsustainable fishing practices may 

receive mixed conceptions concerning the extent to which it could contribute to 

reservoir sedimentation. However, as the case of Makoye reservoir, it contributed to 

sedimentation of Makoye reservoir in several ways. Many respondents revealed that, 

women trampled in stream channels during fishing to make fish suffocate and used off 

stream soil and other debris to demarcate streams to make fish not to escape to other 

points. An observation made further showed that, debris used for stream demarcations 

was left within stream channels after fishing. This resulted to stream channel clogging 

causing bank erosion. Increase in bank erosion could have fostered increase in bank 

erosion and soil transportation to the reservoir during stream runoff and overflow. The 

end result could have been increase in the amount of sediment that accumulated in the 

reservoir reducing reservoir usability and its storage capacity to meet the intended 

purposes for which it was made. The hope for Makoye reservoir sustenance from 

unsustainable fishing practices is hinged on the need for community sensitization on 

sustainable fishing to maintain equilibrium between human needs and reservoir 

management.  

Deforestation and soil erosion are both increasing rapidly around the world and it should 

be assumed when dams are built that soil in their watersheds will increase over the 

projected economic life of the reservoir(Patrick, 1996).Makoye reservoir is no 

exceptional with regard to Patrick‟s view. It was revealed and observed that 

deforestation (5%) also contributed to sedimentation of Makoye reservoir. Deforestation 

by nature poses consequential effects to soil sustenance. Residents of Makoye reservoir 

revealed that deforestation within Makoye reservoir catchment left much land bare. This 

was due to much of the land that was converted to agricultural crop fields and gardens 

within the reservoir catchment. The implication of this could have been that, tree cutting 

could have left much land bare subjecting soil to erosion and its eventual deposition into 

the reservoir resulting to sedimentation problem. Similarly, Chihombori et al., (2013) 
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argue that, removal of trees reduces the capacity of the soil to withstand in the catchment 

area resulting in increased rate of siltation in the dam. To enhance improved tree 

presence around Makoye reservoir, afforestation and community empowerment on 

reservoir management could be of importance. This could help improve soil anchorage 

and a reduction in soil erosion. 

Lack of crest maintenance (4%) was also revealed and observed to have contributed a lot 

to sedimentation of Makoye reservoir. During an interactive meeting on sediment 

management, key informant from Monze District Agricultural Coordinator‟s offices 

reported that, lack of crest maintenance by community residents of Makoye reservoir 

was among the major factors behind siltation of the reservoir. Growth of anthills on the 

dam crest was common without community intervention. The implication could have 

been that, during the rainy season and even the dry season, destroyed anthills either by 

animals and humans could have found themselves in the reservoir increasing the amount 

of silt in the reservoir thereby reducing reservoir storage capacity and water quality and 

quantity. The best hope to avoid crest degradation from human and animal trampling 

could be through routine maintenance of dam crest and creation of animal entry points 

into the reservoir. These measures could help maintain dam crest and enhance a 

reduction in the amount sediment in Makoye reservoir generated from animal trampling 

and demolished anthills on dam crest. 

Not only was sedimentation of Makoye reservoir associated with lack of crest 

maintenance, increase in human population (3%) was also another responsible indirect 

causal factor. From observations made, increase in human population within Makoye 

reservoir catchment fostered increase inland clearing for agricultural activities such as 

gardening and creation of crop fields. Much land was converted to agriculture land 

within reservoir catchment. This reduced the amount of vegetation responsible for 

sediment trapping from upstream gardens and crop fields. Generally, not only was land 

degradation a threat to the sustenance of Makoye but in Zambia at large, land 

degradation in different parts of the country is a major problem and is accelerating soil 

erosion such that mobilized soil particles end up in water bodies (Chomba and 

Sichingabula, 2015). In this way, if catchments are not protected from activities such as 



59 

 

tree clearing for charcoal production, settlement and agriculture, sediment yield in the 

catchment is likely to increase (Sichingabula, 1999). 

Increase in human population also led to increase in certain domestic demands such as 

bricks for building and for selling. With this demand, residents of Makoye reservoir 

especially mere community members revealed that brick molding was common within 

stream channels and adjacent to stream channels. An observation made showed that, 

much of brick debris was left in stream channels. These could have been dissolved and 

transported to Makoye reservoir both as dissolved and suspended matter. Brick molding 

within and adjacent to stream channels could be reversed if people leaving within 

Makoye reservoir catchments are empowered with relevant knowledge on reservoir 

management and practicing brick molding approximately 50-70 meters away from 

stream channels and the reservoir at large.  

Furthermore, sedimentation of Makoye reservoir was also hinged on climatic reasoning 

(1%). Climate change could have contributed to sedimentation of makoye reservoir in 

several ways. Key informant from Monze District Agriculture Coordinator‟s Office 

during an interactive meeting reported that, in times of increased frequency of extreme 

events such as rainfall, so was the increase in surface runoff. This could imply that more 

sediment and soil become transported to the reservoir especially in areas were soil and 

sediment management measures are non-existence as the case of Makoye reservoir. An 

observation made showed that, climate change interacted with anthropogenic activities 

that were unsustainable among residents of Makoye reservoir. For example, due to 

rainfall variations in the previous years in Zambia especially the Southern region 

particularly Monze district, residents of Makoye reservoir was forced to dig watering 

wells in stream channels for gardening. Such activities generated a lot of sediment that 

was later transported to the reservoir increasing sediment accumulation in the reservoir. 

If the problem of reservoir sedimentation in Zambia is not attended to, the effects that 

many rural communities are facing will accelerate.  

The following section gives effects of reservoir sedimentation on the socio-economic 

livelihood with specific reference to residents of Makoye reservoir 
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6.3 Effects of sedimentation on socio-economic livelihood of the local inhabitants. 

With respect to objective two, sedimentation of the Makoye reservoir posed enormous 

negative effects on the socio-economic livelihood of the people within Makoye reservoir 

catchment and those found within a radius of 5km away from the reservoir catchment.  

Foremost, increased accumulation of sediment in the Makoye reservoir reduced 

reservoir storage capacity thereby reducing the socio-economic use of the reservoir 

(72%) such as gardening and livestock watering. Many residents of Makoye reservoir 

revealed that, due to loss of reservoir storage capacity, they faced difficulties in 

accessing water for irrigation and livestock watering. Much of these effects were felt 

during the dry season especially in October when the reservoir dried up. Similarly, a 

study by Kamutukule (2008) found that sedimentation was a serious problem which 

undermined the usefulness of Chamakala dam especially during dry season as the dam 

could not contain enough water for irrigation. To cope with the challenge of reservoir 

sedimentation, residents of Makoye reservoir especially subsistence pastoral farmers 

were forced to sell some of their animals and drill boreholes as supplement points for 

watering their animals. This had an implication on their wellbeing especially with 

respect to the livestock sector. Initially, wells and hand pumps hand to be shared 

between people and animals. Due to this, observations made showed that most wells 

ended up drying up due to overuse while hand pumps broke. Generally, what could be 

stated is that, sediment accumulation in reservoirs makes small reservoirs (dams) 

gradually lose their ability to store water for the purpose for which they were built 

(Patrick, 1996). 

Apart from reduction in socio-economic use of the reservoir, sedimentation of Makoye 

reservoir also reduced reservoir water quality and quantity (9%). This compliments 

Hargrove (2008) where he argues that, sedimentation not only reduces water storage 

capacity of reservoirs but deposited sediments containing nutrients and trace metals 

significantly pollute and affect reservoir water quality. Much of the water in Makoye 

reservoir towards August was dirty and little. Sadly, animals had no way out but to 

continue drinking the turbid water at the Centre of the reservoir were little water was 

available forcing their way through cloaked sediment (see Figure 5).  The risk of this 

was disease outbreak on the part of animals and this could have been one reason that 
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could have led to death of animals (8%) as revealed by residents of Makoye reservoir. 

Sometimes animals ended up getting stack in the sediment and die in the absence of 

early notification. During the day of an interactive meeting on sediment management 

between community residents of Makoye reservoir, the researcher and a key informant 

from Monze District Agriculture Coordinator‟s office, an animal was found stack in the 

sediment in Makoye reservoir (see Figure 5). Issues of reservoir sedimentation in this 

modern error are critical. Without access to clean and safe water would imply a 

contradiction with the advocated sustainable development goal six (6) which places 

emphasis on ensuring availability and sustainable management of water and sanitation 

for all (United Nations (UN), 2016). Therefore, there is need for water managers and 

local communities to safeguard water resources in a bid to enhance water accessibility 

for the benefit of the present and the future generation. 

Furthermore, accumulation of sediment in Makoye reservoir contributed to reservoir 

overflow and downstream flooding (6%). Downstream flooding caused catastrophic 

damage to field crops downstream. Residents of Makoye reservoir living downstream 

complained of their crops being immersed in water during reservoir overflow including 

their homes. Reservoir overflow was as a result of the rise in reservoir floor due to 

sediment accumulation thereby lowering the spillway. Muchanga (2017) further 

established that, Makoye reservoir reached alarming levels given that the reservoir 

capacity had been highly compromised such that even a single storm was even almost 

able to fill up the reservoir to full capacity. This actually posed a serious threat to water 

security within the immediate catchment of Makoye reservoir given that there was 

already 79,460.44cm
3
of water that was just going to waste through the spillway 

(Muchanga, 2017).  Generally, siltation results in the rising of the reservoir bed thus 

reducing the wet freeboard or the spillway height (Zirebwa and Twomlow, 2008). To 

protect the spillway from degrading, as the case of Makoye reservoir, a dam 

rehabilitation and partial uplift of the spillway of the reservoir could be of help. This 

could help conserve enough water in the reservoir for the benefit of the community.  

Having discussed the results on the effects of sedimentation on the socio-economic 

livelihood, the section below discusses results on existing sediment management 

measures in the Makoye reservoir.  



62 

 

6. 4. Sediment management measures in the Makoye reservoir. 

By the time the study was undertaken, no sediment management measure existed in 

Makoye reservoir. This could have been the major contributing factor to sedimentation 

of Makoye reservoir posing enormous effects on the socio-economic livelihood of the 

people.  The Regional Land Management Unit (RELMA), (2005) also view that; 

increased reservoir sedimentation is one of the greatest risk to the failure of small dams 

especially in areas where environmental protection practices are absent or ineffective. 

As the case of Makoye reservoir, even the natural sediment measure that most reservoirs 

rely on (natural vegetation) was cleared off around the reservoir making the reservoir 

vulnerable to sediment from different non-point and point sources such as suspended 

sediment carried in stream channels. Even the reservoir management team despite its 

existence theoretically was not active in a bid to enhance sustainable sediment 

management in the Makoye reservoir including the strengthening of community 

solidarity and networking towards sediment management in the reservoir.  

However, despite the absence of sediment management measures in the Makoye 

reservoir, residents of Makoye reservoir suggested different measures that were deemed 

ideal to sustainably manage sediment in the Makoye reservoir. Suggested measures were 

those mostly related to upstream soil control with a few educational ones. Majority of 

respondents and participants during focus group discussions suggested for the use of 

best farming practices to the upstream (21%). Proposed best farming practices included 

ripping in gardens and crop fields, contour ploughing and terracing. These measures 

help reduce soil loosening and exposure to erosion thereby reducing the amount of 

sediment reaching reservoirs. Most headmen further called for gardeners and crop 

cultivators near stream channels and the reservoir to plant Vertiver grass around their 

gardens and fields. The idea behind Vertiver grass was that, as the grass grows, it acts as 

soil and sediment trappers in events of heavy runoffs. The implication could be that, 

increase in grass coverage could help reduce soil transport to the reservoir by allowing 

fresh water pass through but retains the soil and carried sediment in running water.  

Complimentary to the use of best farming practices was dam rehabilitation (13%). This 

was an urgent measure that could have helped improve the storage capacity of the 
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Makoye reservoir before other measures could be activated. Dam rehabilitation though 

costly was of urgency in Makoye reservoir based on the magnitude of the sediment in it 

and the demand for water by the community from the reservoir for their animals. Dam 

rehabilitation exercise in Zambia was supposed to be a continuous process. Makoye 

reservoir since 1988 lacked dam rehabilitation which could have facilitated to sediment 

pillation in the reservoir. Suggesting dam rehabilitation as an alternative measure to 

sediment reduction in Makoye reservoir by residents of Makoye reservoir is a notable 

need. Through the exercise of rehabilitating Makoye reservoir, reservoir water holding 

capacity could be improved including water quality and quantity thereby retaining 

reservoir usability and sustenance for the benefit of the community. 

Alessandro et al., (2003) argue that to achieve sustainability in water quality and 

quantity, the scientific community at large should work to create solutions for 

conserving existing water storage facilities in order to enable their functions to be 

delivered for as  long as possible, possibly in perpetuity. Similarly, community residents 

of Makoye reservoir suggested for community sensitization on reservoir management 

(12%). Since most contributing factors to sedimentation of Makoye reservoir were 

anthropogenic in nature, human empowerment with sediment management knowledge 

could have helped change human thinking and development of sustainable practices 

within the reservoir catchment and an enhanced community development of a common 

passion towards the reservoir. Complimentary to this, Kapucu (2012:592) argues that, 

learning strengthens community commitment to their network and learning agenda, 

which helps them to engage in more sophisticated learning practices and the end result 

could be praxis. 

Furthermore, since Makoye reservoir lacked vegetation around it to trap sediment from 

different sources, some residents of Makoye reservoir interviewed suggested for the 

creation of a buffer zone between land disturbing activities and the reservoir (12%) and 

relocation of upstream gardening activities to the downstream (7%) respectively. 

Creation of a buffer zone coupled with afforestation around reservoirs could help 

improve soil anchorage and a reduction in surface runoff. This prevents sediment flow 

into stream channels and the reservoir. Similarly, Haggit and Luxx (2001) argue that, 
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vegetation could reduce the kinetic energy of runoff as the ground cover improves. The 

idea for suggesting the creation of a buffer zone around Makoye reservoir could have 

been to safeguard the reservoir from sediment that emanated from upstream human 

activities within Makoye reservoir catchment such as upstream crop cultivation and 

gardening. Despite a suggestion for the creation of a buffer zone between land disturbing 

activities and the reservoir, other respondents were of the view that, relocation of 

upstream gardens to the downstream could have helped reduced the much anticipated 

sediment from gardening activities such as digging of watering wells in stream channels. 

However, since most community residents of Makoye reservoir dependent on gardening 

and farming, relocation of upstream gardening to the downstream was to be done the 

moment the dam was rehabilitated and headmen had secured a place to the downstream 

for gardening activities. This measure may not apply to all reservoirs but to Makoye 

reservoir, it was vital as upstream gardening and crop cultivation were among the major 

contributing factor to reservoir sedimentation. 

Other suggested measures included controlled fishing (7%), creation of animal entry 

points (5%) establishing a reservoir management team (5%), conversion of crop land to 

grazing land (5%), dredging (4%) and afforestation (3%). Creation of animal entry 

points could have helped reduce soil loosening from animal trampling and its exposure 

to erosion. Similarly, establishing a reservoir management team could help community 

development of a shared way of doing things including knowledge sharing on sediment 

management which could transcend beyond knowledge acquisition to practical solution 

based measures towards reservoir restoration such as reservoir dredging at community 

level. Learning as a suggested measure to reservoir sedimentation may seem to poses a 

low percentage but it could be the fundamental sediment management measure. This is 

because; through learning people could apply sustainable principles in their day to day 

activities within reservoir catchments. 

Having discussed the results for existing sediment management measures in the Makoye 

reservoir, the next section discusses community of practice around learning for 

sustainable sediment management with reference to Makoye reservoir.  
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6.5 Learning about sustainable sediment management within a Community of 

Practice.  

This section gives the outcomes of learning in the context of community of practice on 

sediment management in the Makoye reservoir. 

Many residents of Makoye reservoir had a concern for makoye reservoir but lacked 

solidarity in the manner they could have come together and sustainably manage the 

sediment in it. This was due to different groupings of people within the catchment that 

used the reservoir such as gardeners, brick molders, subsistence pastoral farmers, 

headmen and mere community members. To enhance solidarity and a sense of common 

purpose among residents of Makoye reservoir with a diverse population, learning in the 

context of community of practice was utilized. The aim was to help residents of Makoye 

reservoir jointly and participatory be co-producers of solution to the problem of 

reservoir sedimentation in the Makoye reservoir at community level.  

The main tenet of learning in this study was hinged much on collaborative learning. 

Collaborative learning is this case is understood as the active participation of students in 

the learning process instead of being passive absorbers of the information provided 

(Kapucu, 2012). This learning strategy was used because it‟s informal in nature and 

allows equal participation of leaner‟s in the learning process. Complimentary to this, 

Wenger (1998) further stipulates that, human beings are social entities and therefore, 

social learning strategies should be utilized when teaching.  

With reference to Figure 6, interactive learning on sediment management among 

residents of Makoye reservoir enabled them share knowledge on sediment management. 

Different views emanated from different participants during an interactive learning 

meeting from both men and women present towards sediment management. However, 

despite, many contradictory arguments that rose during the learning session, residents of 

Makoye reservoir during an interactive learning and after the learning meeting 

developed a shared way of doing things within reservoir catchment in a bid to promote 

reservoir sustenance by harmonizing certain activities that had a negative effect on the 

wellbeing of the reservoir in terms of sediment generation. For example, since upstream 

gardening and crop cultivation (48%) was the mostly revealed causal factor to 
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sedimentation of Makoye reservoir, residents of Makoye reservoir agreed and embarked 

on the relocation of upstream gardens to the downstream though not all were relocated. 

This was because Makoye reservoir lacked canals to supply downstream water for 

gardening. To strike a balance between socio-economic activities on residents of 

Makoye reservoir such as gardening and reservoir protection, relocation of most gardens 

to the downstream was to be done after dam rehabilitation and after headmen had 

secured a place for gardening to the downstream. This decision was collaboratively 

agreed upon during the interactive learning meeting. This was because many residents of 

Makoye reservoir depended on gardening for relish. This outcome is similar to an 

argument raised by Wenger (2005) who argues that, through sharing of knowledge, 

people develop an understanding of what matters in their society and how they can 

actively be engaged in finding solution to a problem or preserving that which is dearly to 

them with other community members through discussions, joint activities, participation 

and mutual engagement in knowledge generation.  

Furthermore, most residents of Makoye reservoir especially headmen suggested for 

reservoir dredging at community level but since the amount of sediment in Makoye 

reservoir was too much to be dredged at community level using community resources, 

collaboratively, residents of Makoye reservoir after the interactive learning meeting on 

sediment management in Makoye reservoir embarked on a process of dam rehabilitation 

lobbying from the government on their own. To achieve this, three headmen were 

chosen and funded by the community themselves for all logistics toward the lobbying of 

dam rehabilitation from the government. In this way, residents of Makoye reservoir 

participation in the learning process came to an understanding of what matters in their 

society and actively got engaged in finding a solution to sedimentation problem in 

Makoye reservoir. Similarly, Fox, (2002) argues that, learning is a process of social 

participation in finding a solution and not for acquisition of knowledge.  

Generally, learning towards sediment management in Makoye reservoir created a leeway 

through which opportunities to safeguard the reservoir at community level were 

enhanced. It becomes imperative to state that, qualitatively, reservoir sedimentation 

could be managed if people are given an opportunity to interactively learn from each 
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other on sediment management. In this way, it could enable humanity understand the 

operation of the world and how best they can live sustainably with it. For example, due 

to knowledge sharing, residents of Makoye reservoir banned certain activities that were 

deemed unsustainable. These included molding of bricks near and adjacent to stream 

channels, digging of watering wells in stream channels and gardens were to be located 

50-70 meters away from the reservoir and stream channels. Such community solidarity 

that emanated through collaborative learning qualitatively helped generate a shared way 

of living sustainably with the reservoir for it to provide a common good in perpetuity 

among residents of Makoye reservoir.  

After introducing collaborative learning and active engagement by the community in 

sediment management activities by the researcher and key official from Monze DACO 

offices, a reservoir management team was established responsible for the maintenance 

and protection of Makoye reservoir from environmental harm such as sediment from 

human activities. The reservoir management team was to operate in the streams of 

community of practice premises. They had to foster a continued learning interaction on 

sediment management with peripheral members. This was aimed at increasing 

community awareness on sediment management from social activities within the 

reservoir catchment. The reservoir management team was mandated to be meeting 

weekly by the dam site to share knowledge with key peripheral members especially 

those involved in gardening and upstream crop cultivation. This materialized as the team 

was observed meeting by the dam site after the learning interactive meeting passed (see 

Figure 6 depicting one session when the reservoir management team had a meeting with 

other community members sharing knowledge on sediment management of which the 

researcher was privileged to be part of it). The reservoir management team constituted of 

headmen and other community members who volunteered to take up the role of 

ambassadors towards sediment management in the Makoye reservoir. Other notable 

outcomes pertaining to the work of the reservoir management team was an embarkement 

on the inspection of upstream human activities and banning of others unsustainable 

human activities such as digging of watering wells in stream channels which were 

jointly buried and banning brick molding near and within stream channels. This is 

similar to McDermott (2000:4)‟s view where he states that, as people share ideas and 
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experiences, community members often develop a shared way of doing things, a set of 

common practices and a greater sense of common purpose. Generally, interactive 

learning as the case of residents of Makoye reservoir strengthened community solidarity 

and networking and learning agenda, which helped them to engage in more sophisticated 

learning practices and actions (Kapucu, (2012:592) towards sediment management. 

6.6 Relationship of research findings with Theory. 

This study explored how learning in the context of community of practice could be used 

to sustainably manage reservoir sedimentation particularly Makoye reservoir. With the 

subjective and interpretive epistemology of community of practice theory, 

methodologically, the theory directed the researcher in being diverse and subjective in 

data collection and analysis. The aim was to respond to the purpose of the study. This 

further influenced the study findings. For example, the researcher in a bid to apply 

learning in achieving sustainable sediment management in Makoye reservoir, CoP 

assumptions were influential. Through the use of collaborative leaning as a social 

leaning strategy, it allowed residents of Makoye reservoir freely participate in the 

learning process interactively and share knowledge on sediment management thereby 

strengthening community solidarity and networking towards sediment management. 

This outcome is in line with CoP assumption which states that, learning is a matter of 

participating and active engagement with the world (Wenger (1998).  

Furthermore, since the study was guided by CoP tenets, the research findings proved 

conformity to CoP advocates on how learning could materialize into action oriented 

solutions to certain environmental problems such as reservoir sedimentation. Through 

learning residents of Makoye reservoir saw value in preserving the reservoir and jointly 

took initiatives to safeguard it from sedimentation. This is similar to another CoP 

assumption which states that our ability to experience the world and our engagement 

with it as meaningful-is ultimately what learning is to produce (Wenger (1998:4). The 

strength of the theory in this study cannot be overemphasized. The theoretical 

assumptions are those that drove the researcher from the paradigm orientation, data 

analysis and derived findings. However, there is need for the theory to be revised and 
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add more concrete data on collaborative learning strategy as a core social learning 

strategy that could foster community or learner solidarity in actualization learning as a 

measure to certain environmental challenges as it strengthens community solidarity and 

networking.  
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CHAPTER SEVEN 

CONCLUSION AND RECOMMENDATIONS 

7.1 Introduction 

This chapter makes the conclusion and gives recommendations based on the findings for 

improved water resource availability at community level in reservoirs and future 

applications.  

7.2 Conclusion 

Reservoir sedimentation is a global problem. In Zambia and specifically Monze east in 

Southern Province, it is a serious problem that affects the sustenance of small reservoirs 

as the case of Makoye reservoir. This study established that, reservoir sedimentation is 

an outcome of both natural and anthropogenic factors. In some cases, natural factors 

interacted with anthropogenic factors leading to reservoir sedimentation. Makoye 

reservoir though built in 1940 suffered a great reduction in its storage capacity since 

1988 when it was renovated. Despite many factors having been established as the major 

contributors to siltation of Makoye reservoir such as upstream crop cultivation and 

gardening, deforestation, land clearing, livestock population climate change, and others, 

lack of knowledge on sediment management and lack of sediment management 

measures within the reservoir greatly contributed to this problem.  

With increase in sediment accumulation in Makoye reservoir, several environmental 

feedbacks were sent to the people within reservoir catchment and those around it. Some 

of these included loss of reservoir storage capacity, reduced water quality and quantity 

and death of animals. Generally, reservoir sedimentation affects the socio-economic 

livelihood of people especially water reservoir dependants and their activities such as 

gardening and livestock watering. 

To safeguard the sustenance of existing reservoirs as the case of Makoye reservoir, there 

is need for water bodies to be managed sustainably. Despite negating the learning 

dimension in sediment management related strategies by many scholars who wrote on 

sediment management in reservoirs, its application to sediment management in Makoye 
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reservoir positions its significance in solving certain environmental challenges such as 

reservoir sedimentation. Learning helped strengthen community solidarity and 

networking towards sediment management in the reservoir.. It‟s through an enhanced 

solidarity that community people could collaboratively and jointly solve certain 

environmental challenges that impedes their socio-economic activities such as gardening 

and livestock watering from a sedimented small dam.  Arguably, learning as a 

qualitative sediment management measure enables the translation of ideas into action 

oriented solutions such as promotion of best farming practices within reservoir 

catchments as the case of Makoye reservoir.  

The application of learning as a measure of reservoir sedimentation may not to apply to 

other areas but to Makoye reservoir, its significance was seen as it further helped raise 

conscious among local people on how the contribute to reservoir sedimentation and how 

best they could be co-producers of solution to the problem. With the myriad of 

opportunities that learning could offer in sediment management, water managers should 

reconsider sediment management measures to include the learning dimension if certain 

sediment management measures such as afforestation are to stand a test of time. 

Learning fosters human change in thinking thereby transcending the learnt ideologies to 

practical activities and actions.  

7.3 Recommendations 

Based on the results obtained, the following recommendations could be of great 

importance towards the wellbeing of the people and existing reservoirs. 

1. Through learning by doing, residents of Makoye reservoir became learners and at the 

same time practioners towards sediment management. With this finding, the study 

recommends the need for water managers to promote reservoir sediment management at 

community level through community action oriented initiatives and rehabilitation of 

infrastructure such as WARMA in Zambia. This could ensure the functionality and 

responsibility of community people with available resources for them to function in 

perpetuity such as small dams.  

2. Furthermore, since the study established that learning for sustainable sediment 

management strengthens community solidarity and networking towards sediment 
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management, the study recommends the need for water managers to infuse the learning 

dimension as one of the effective measure in sediment management. Through learning, 

community people living within water bodies (small dams) could strengthen their 

solidarity and networking towards certain environmental challenges such as reservoir 

sedimentation in finding solutions to them.  

3. Since most factors contributing to sedimentation of Makoye reservoir were 

anthropogenic in nature, the study recommends the need for dam developers to consider 

empowering dam users on sediment management during dam construction to enhance 

community responsiveness to reservoir management. This could help dam beneficiaries 

jointly take a keen interest in safeguarding water bodies for the benefit of the 

community.  

4. Future researchers to try and make community partially dredge a reservoir. This could 

add more to resident appreciation on the need to safeguard existing resources and make 

meaning of how they have to live sustainably with existing resources such as reservoirs. 
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APPENDICES 

Appendix A: Letter of consent 

I am Everisto Simweene (2015130899) a post graduate student of Environmental 

Education at the University of Zambia. This study intends to explore ways that can be 

used to reduce sediment generation and transportation to the Makoye reservoir and the 

establishing CoP around the Makoye reservoir management. This will help in enhancing 

sustainable sediment management in the community. It will further facilitate the 

enhancement of improved socio-economic livelihood and CoP around reservoir 

management. Information that will be given in this study will be treated with 

confidentiality as the information given is also meant for my academic fulfillment. 

Respondent 

Signature................................................................................................................... 
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Appendix B: Semi-Structured Interview Guide on learning for Sustainable 

Management of Sedimentation Problem in the Makoye Reservoir in Monze East of 

Southern Province of Zambia.  

 Demographic Details 

1. Age…………………………………………………………………………………… 

2.  Are you:  □ Male  □ Female 

3. What do you do for a living? 

Specify:  __________________________________ 

4. How many years have you been staying in this community? 

□ <1 Year                 □ 1-2 Years 

□ 2-5 Years              □ 5-10 Years 

□ >10 Years   

A. Factors that contribute to sedimentation of the Makoye reservoir 

1. What localized factors contribute to the sedimentation of the Makoye reservoir…….... 

B. Effects of sedimentation of the Makoye reservoir on socio-economic livelihood 

1. What are the socio-economic effects of sedimentation of the Makoye reservoir on 

residents‟ socio-economic livelihoods…………………………………………………..... 

C. Sediment management measures on the Makoye reservoir 

1. What methods have residents been using for sediment management on the Makoye 

reservoir………………………………………………………………………………….... 

D. learning themes 
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1. Would people want to learn on reservoir sedimentation management………………..... 

2. What should be focus of learning……………………………………………………..... 

E. Community of Practice 

1. Would they want a team to manage the sediment problem and the reservoir………...... 

2. What should it be doing……………………………………………………………….... 

3. Who must be involved………………………………………………………………...... 

Anything else you would like to share with me? 

Thank you for your responses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



84 

 

 

Appendix C: Participant Observation on learning for Sustainable Management of 

Sedimentation Problem in the Makoye Reservoir in Monze East of Southern 

Province of Zambia.  

Entry into community 

Permission to be requested from the headmen of the areas of concern in order to gain an 

in-depth understanding of certain actions and practices that cause sedimentation, effects 

of sedimentation and some of the existing traditional sediment management measures in 

the area. 

Time of observation: 

Participant observation to be done in the morning and in the afternoon for a period of 

two months due to community activities that take place in the morning and in the 

afternoon.  

A. Themes to guide the process of observation 

1. Factors that contribute to sedimentation of the Makoye reservoir 

2. Effects of sedimentation of the Makoye reservoir on socio-economic livelihood 

3. Sediment management measures in the Makoye reservoir 

4. Learning themes  

s/n Observation theme Material                               Results 

1 Factors that contribute 

to sedimentation of the 

Makoye reservoir 

1.Camera 

2.Pen/pencil 

3. Notebook 

 

 

2 Effects of 

sedimentation of the 

Makoye reservoir on 

1.Recorder 

2.camera 

3.Pen/pencil 
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the socio-economic 

livelihood. 

4. Notebook 

4  Sediment 

management measures 

in the Makoye 

reservoir 

1.Camera 

2.Pen/pencil 

2. Notebook 

 

4 Learning themes 1.Recorder/ 

Observation 
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Appendix D: Focus Group Discussion guide on learning for Sustainable 

Management of Sedimentation Problem in the Makoye Reservoir in Monze East of 

Southern Province of Zambia. 

Focus Group Discussion Guide 

Welcome 

Researcher to welcome all participants and thanks them for being part of the group.  

Introduction 

Researcher to introduce himself, the topic of the discussion and purpose of the study. 

The focus group discussion will take no more than two hours. Researcher to request 

participants to tape record during the discussion so as to facilitate full text capturing. (If 

yes, researcher to switch on the recorder) 

Anonymity 

Despite being taped, researcher to assure participants that the discussion will be 

anonymous. The tapes will be kept safely in a locked facility until they are transcribed 

word for word, then they will be destroyed. The transcribed notes of the focus group to 

contain no information that would allow individual subjects to be linked to specific 

statements. Researcher requests participants to answer and comment as accurately and 

truthfully as possible. Researcher to request participants to refrain from discussing the 

comments of other group members outside the focus group. Participants to be at liberty 

if they feel not to discuss certain questions but to be involved as much as possible 

Ground rules 

Participants will set ground rules: among them to include: 

 Only one person will be allowed to speak at a time.  

 There will be no right or wrong answers. 

 Participants will not have to speak in any particular order. 
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 Participants will not have to agree with the views of other people in the group but to be 

at liberty to express themselves. 

Researcher will then ask participants if anyone will have any questions before the 

discussion begins.  (Answers).  

Discussion begins. 

Warm up 

 Participants to introduce themselves. 

Introductory question 

In a few minutes, researcher asks participants to reflect on the historical status of the 

Makoye reservoir and how it has involved to the current state of the way it is.  

Guiding questions 

1. What factors contribute to sedimentation of the Makoye reservoir? 

2. What are the socio-economic effects of sedimentation of the Makoye reservoir on 

residents‟ socio-economic livelihoods? 

3. Which methods have residents been using for sediment management on the Makoye 

reservoir? 

4. What should people do in order to avoid and reduce sediment generation and 

accumulation in the Makoye reservoir? 

Note: researcher to be making follow up questions.  

Closing Remarks 

 Researcher to ask participants: Of all the things we‟ve discussed today, what would you 

say are the most important issues you would like to express about sedimentation of the 

Makoye reservoir? 

Conclusion; 

 Researcher to thank participants for participating and appreciates them for their opinions 

as they will be a valuable asset to the study. If there is anything that participants will 
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want to add or not be happy with or wish to complain about, they will be at liberty to 

contact the researcher at the campsite.  

• Researcher to remind participants that, comments featuring in the recorder and those 

captured               in the notebook will be treated with confidentiality and anonymous. 

Vote of thanks: participant to give a vote of thanks. 
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Appendix E: A work program on learning for sustainable management of sediment 

problem in the makoye reservoir in Monze East of Southern Province, Zambia, 4
th

 

October, 2016. 

Workshop Description 

The aim of the workshop is to facilitate knowledge sharing on sustainable sediment 

management with community residents of the Makoye reservoir through the use of 

environmental learning. This is aimed at making community residents of the Makoye 

reservoir apply environmental knowledge in their actions and practices. This would help 

in reducing sediment generation and transportation to the reservoir by practicing 

sustainable practices and actions. A team will be chosen among participants to facilitate 

sustainable reservoir management in terms of improved actions and practices in order to 

reduce reservoir sedimentation. The workshop will last for 2 hours so as not to disturb 

the participants as they are busy people.  

Workshop agenda 

1. causes of reservoir sedimentation 

2. Effects of reservoir sedimentation 

3. Sustainable sediment management practices and actions. 

4. CoP around reservoir management. 

5. Mandates of reservoir management team. 

WORKSHOP PROGRAM 

Time Item Facilitator/presenter 

4
th

 October, 2016 

09:00hrs 

Arrival and registration of 

participants 

Researcher 

09:00-09:05 Welcoming remarks Researcher 

09:05-09:10 Official opening  DACO official 

09:10-09:10 Brief history of the Senior headman 
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Makoye reservoir and its 

current state 

09:10-09:20 Causes of sedimentation DACO official 

09:20-09:30 Effects of Sedimentation 

on reservoir and socio-

economic livelihood 

Livestock and fisheries 

department official 

09:30-09:40 Sustainable sediment 

management actions and 

practices within and 

around reservoir 

catchment 

DACO official 

09:40-09:50 CoP around reservoir 

management 

Researcher 

09:50-10:30 Plenary discussions and 

way forward. 

Researcher 

10:30-10:40 Establishment of a 

sediment management 

CoP 

8Headmen and selected 

subjects 

10:40-10:05 Mandates of reservoir 

management team 

DACO official 

Livestock and fisheries officer 

10:05-10:10 Concluding remarks DACO official 

10:10-10:05  Vote of thanks Senior headman 

10:05-10:07 Workshop closing by 

prayer 

Local resident 

10:11 Departure of invited 

guests 

 

 

 

 

 


