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ABSTRACT.  

Water scarcity coupled with food insecurity has been a major problem all over developing 

countries including Uganda; this is especially in rural areas where the citizenry is solely 

dependent on open water sources and rain-fed agriculture. This situation has been worsening 

with a constant negative change of climatic conditions. Dam site selection is a crucial task in the 

planning and development of water resource projects. Geographic Information Systems (GIS) 

have emerged as valuable tools for evaluating potential dam sites by incorporating various 

spatial data layers and analysis techniques.  

This paper reviewed various case studies and methodologies employed in dam site selection 

using GIS. It discussed the key factors considered during the site selection process, including 

water availability, geological stability, environmental impacts, and socioeconomic 

considerations. Additionally, it explored the challenges and limitations associated with GISbased 

dam site selection, such as data availability, accuracy, and the need for expert knowledge in 

interpretation and analysis.  

Chapter one included the background of the research, the problem statement, objectives, 

justification and scope of the project research.   

Chapter two included the brief overview of dam development in Africa, Uganda in particular, the 

description of GIS and MCDA for land suitability analysis, as well as the Analytical Hierarchy 

Process.  

Chapter three included the tools and the methods, and/ or activities used to generate the 

suitability model. The final output of this project was land suitability maps for dam sites. 

According to the study, 44% of Greater Soroti was highly suitable for dam site location, 41% 

was moderately suitable and the rest 14% was completely not Suitable for dam site location.  

Chapter four included the methods used to validate the generated suitability model by actual 

findings on the ground, and experimental analysis. The findings of this research should therefore 

be considered by several stakeholders in order to increase water accessibility in Greater Soroti, 

Uganda and East Africa at large.  
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1.0 CHAPTER ONE: INTRODUCTION  

In the year 2012, the United Nations held a conference on sustainable development in Rio de 

Janeiro. The objective was to produce a set of universal goals that meet the urgent 

environmental, political and economic challenges facing our world. In the year 2015, the 17 

Sustainable Development Goals of the 2030 agenda were adopted by the world leaders and 

officially came into force (Bai et al., 2023). On 1st, January 2016, the United Nations via its  

Millennium Development Goals (MDGs) and Sustainable Development Goals (SDGs) stressed 

universal and provincial collaboration to ascertain water concerns then resolve them 

cooperatively (Whittingham et al., 2023). This was due to realization of the increasing universal 

water utilization in domestic, industrial and agricultural areas that posed a probable risk to the 

future generation.  

1.1 Background  

Several government bodies and countries met in 2015 to implement the seventeen sustainable 

development goals (Bai et al., 2023). Among the goals, end poverty in all its forms everywhere 

and end hunger, achieve food security, and improved nutrition and promote sustainable 

agriculture were obtained as SDGs one and two respectively. This was due to the realization that 

food insecurity and malnutrition consigns large portions of the population to poverty, scarcity, 

vulnerability, hunger, low prospects of human development and even death.  

The African continent is amongst the fastest developing continents on the globe. Its population 

hopped steeply from 0.927 billion in 2005 to 1.427 billion in 2022 (Ibrahim et al., 2023). With 

this fast growing population, it is estimated that by 2030, an approximate population of 150 

million persons in Africa are likely to encounter a serious water hassle, agricultural production 

would be strictly reduced and production from rain-fed farming would possibly diminish by 

about 50% in various areas (Gambe et al., 2023). It is estimated by the United Nations 

Environment Program that above 2 billion people will live under conditions of nonstandard 

water hassle by 2050 (Dafevwakpo et al., 2023).  

Uganda currently has a population of 49.38 million people, growing at a rate of 3.32% annually  

(Kawuki et al., 2023); agriculture is a crucial sector accounting for only 23.84% of the country’s  

GDP. This low level of agriculture contribution to GDP is due to unreliable rainfall that can 

hardly sustain several agricultural activities. In addition, approximately 19% of Ugandans only 
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