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i  

ABSTRACT 

Water is an essential element to both human life and the entire ecosystem .This water pollution 

caused by different activities such as agricultural activities ,indiscriminate waste disposal 

among others .River Malaba located in Eastern Uganda which is transboundary water body 

shared by Uganda and Kenya and whose water flows to lake Kyoga is at risk of pollution as a 

result of the human activities taking place along the river such agricultural practices, ,sand 

mining , industrial effluent and urban waste from Malaba town among others this therefore 

puts the beneficiary population at risk of water pollution adverse effects like waterborne 

diseases such as diarrhea ,typhoid among others. This study developed a machine learning 

predictive water quality model basing on Random Forest classifier algorithm having produced 

an accuracy of 87.6% on the following physio-chemical parameters PH, Dissolved Oxygen, 

Nitrates, Phosphates, Color, Turbidity and total coliform after model testing .This model is 

therefore developed to assist in real-time control of future water quality changes thus 

simplifying judgement of the degree of water pollution of water pollution hence improving 

management level of river Malaba and also providing data to policy makers and environment 

management teams around the river acting as basis for early warning . 
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1.0 INTRODUCTION 

This chapter consists of back ground of the study, problem statement, objectives, scope of 

the study significance and justification. 

1.1 Back Ground 

The Malaba River located in Eastern Uganda is a transboundary water resource shared by 

Uganda and Kenya, whose water flows to River Nile through Lake Kyoga is rich with 

biodiversity and many natural resources, and plays an important role in the sustainable 

development of the country. The river therefore benefits the population of both countries. 

Unfortunately, its water quality has always been compromised as a result of unplanned 

anthropogenic activities such as Malaba town, agricultural activities other human activities like 

sand mining, distillation and the indiscriminate disposal of untreated waste mostly from the 

Kenyan side. (NewVision,2017 and URN 2021). The main issues in managing water 

resources include pollution (toxic chemicals) and excessive nutrient levels. (Sadeghi an, 

2017). As a way of combating these effects associated with contaminated water, it is essential 

to assess different aspects of water quality. Predicting water quality parameters a few steps 

ahead can be beneficial to achieve this. When determining the source, concentration, 

distribution and risk of chemical pollutants in a specific surface water body, AI-based models 

are very helpful tools. The results of these models are vital for environmental impact 

assessments and may offer environmental management organizations a helpful method for 

decision-making in relation to increasing water pollution. (Izhar Shah et al., 2021). Accurate 

forecasting value will undoubtably improve the management level of water resources as most 

water quality monitoring stations but cannot play the role of water quality prediction, 

however the monitoring process can provide a predictive basis for some data driven models 

through real time control of future water quality changes, water pollution changes can be 

judged thereby 
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