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ABSTRACT 

Water is an indispensable resource vital for numerous applications including agriculture, 

domestic use, and industrial processes. Despite its importance, water pollution remains a 

significant challenge, often monitored through traditional laboratory methods that fail to 

detect contaminants promptly and in real-time. To address this issue, the integration of 

Internet of Things (IoT) technology offers a promising solution for continuous, real-time 

water quality monitoring. This thesis presents the design and construction of a cost-effective 

IoT-based water quality monitoring system at Busitema University. The system comprises 

both hardware and software components, enabling comprehensive water quality analysis and 

facilitating web-based data access.  

The study's findings demonstrate that the developed system effectively monitors key water 

quality parameters with high sensitivity, flexibility, and accuracy. The real-time data 

acquisition and transmission capabilities of the system allow for early detection of water 

contaminants, ensuring timely intervention and management. The results underscore the 

potential of IoT technology in enhancing water quality monitoring practices, contributing to 

improved water resource management and public health protection. 
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CHAPTER ONE: INTRODUCTION    

1.1Background  

Although water is a natural resource that is important to farming, manufacturing, and life on 

earth, about 2.1 billion people still have no access to safe water globally and about 40% of deaths 

result from consumption of contaminated water, (WHO., 2022). The United Nations’ 2030 

Agenda for Sustainable Development Goal 6 is to ensure availability and sustainable 

management of water and sanitation for all (Gregucci et al., 2023). However, this is still a far 

goal to reach for most Sub-Saharan countries since their drinking water sources are still facing a 

major threat of pollution and contamination (Fedoriw et al., 2019). For example,  about 102 

million people are still using unsafe surface water, with an estimated 695 million people still 

using unimproved facilities in most Sub-Saharan countries, such as Uganda (Walekhwa et al., 

2022).  

In Uganda, a given percentage of the population has access to water, yet most of it is unsafe. For 

instance, Kampala, the capital city of Uganda, had 60% of its enhanced water sources 

contaminated in 2017 (Murphy et al., 2017). This had a part in the tragic typhoid fever outbreak 

that claimed the lives of over 51 persons (Kabwama et al., 2017). Furthermore, bottled water in 

Kampala was also found to be contaminated, although this water is still regarded as one of the 

safer and better sources of water. (Halage et al., 2015). This situation therefore calls for routine 

assessment of the quality of water from improved water sources across the country. 

Given the escalating levels of drinking water contamination and pollution, there is an urgent need 

to source, develop, and use alternative, cost-effective, non-conventional, locally available 

suitable automatic systems for monitoring both water quality and levels. (Arshad et al., 2019) 

explored the role of Internet of Things (IoT) in flood monitoring for smart cities, emphasizing its 

significance in water level monitoring. The interconnected sensors enabled the timely detection 

of rising water levels, facilitating automated responses and contributing to effective flood 

prevention strategies. Similarly, (Fataftah., 2022) delved into the importance of cloud-based 

solutions for environmental monitoring, emphasizing the role of cloud computing in managing 

and analyzing large-scale environmental data. Cloud platforms served as centralized repositories 

for the vast amount of data collected by IoT-enabled sensors, allowing for seamless access, 

analysis, and visualization. 
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