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ABSTRACT 

In this study case, nutrients were considered to be an important water quality concern in the 

River Malaba due to high eutrophication problem of Malaba river. Nitrogen and phosphorus 

are the two major nutrients originating from subsistence agriculture and livestock grazing. 

Increased N and P fertilizer application has enlarged N and P river Malaba through runoff and 

leaching making river Malaba water quality vulnerable to climate change and land use. 

Quantitatively, Malaba River is very vulnerable to climate change because it relies heavily on 

rainfall as its main flow contributor. This study’s main objective was to assess the effect of 

climate change on water quantity and quality in Malaba River Catchment, Uganda and it was 

achieved by simulating the climate variables with calibrated SWAT model inputs for a period 

of 35 years from 1979 to 2013. The trend analysis was done by Regression test and its 

significance was determined using the T-test approach. SWAT model was successfully 

calibrated and validated with NSE of 0.93 and 0.90 respectively. Therefore, the Ministry of 

Water and Environment Uganda and other stake holders will be empowered with these results 

to carry out water resources management plan to prevent the effects that might rise from the 

high and low flows and also deterioration of water quality. 
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CHAPTER ONE: INTRODUCTION 

1.0 INTRODUCTION 

This chapter includes the following; back ground to the study, statement of the problem, purpose 

of the study, objectives of the study, research questions, scope of the study which includes the 

conceptual scope, geographical scope and time scope and finally the significance of the study.  

1.1 BACKGROUND OF STUDY  

Water resources throughout the world are vital to socio-economic status, public health, quality of 

life and environmental sustainability of nations. However, the water resources are experiencing 

great stress due to global climate change and its awareness is being raised. Long-term climate 

change has been experienced at global, regional, and ocean basin scales, due to increasing 

concentration of greenhouse gases most especially carbon dioxide. These include changes in 

precipitation amounts and timings, arctic temperatures and different types of extreme weather like 

heavy rainfall, drought, and heat waves (IPCC, 2014) 

The pattern of rainfall is unevenly distributed across the world and is governed by atmospheric 

circulation patterns and moisture availability. These two factors are affected by temperature so the 

pattern of rainfall is expected to change due to changing temperature. The changes include the type 

of precipitation, the amount, the intensity and the frequency. Rainfall has increased by 0.2 to 0.3% 

for every decade in the African tropics (10°N to 10°S) with a decrease in the Northern Hemisphere 

subtropics (10°N to 30°N) throughout the 20th century by approximately 0.3% per decade. Rise 

in temperatures has caused the melting of ice and glaciers on mountain tops. Mountain Rwenzori 

is one of a few mountains in Africa with a permanent ice-cap. Current studies have exposed that 

the ice cap on this mountain has decreased significantly. About 82% of the Mt Kilimanjaro 1912 

ice cap in Kenya has melted and by 1990, 40% of Mt Rwenzori had receded Compared to 1955 

recorded cover (United Nations Environment Programme, 2013). These changes have been 

attributed to global warming (Trenberth et al., 2013). Increasing global average air and ocean 

temperature can change the type of rainfall during winter season (Mantua, Tohver and Hamlet, 

2010) 

Several climate change standards and classifications have been developed to evaluate and quantify 

these issues over the past two decades. The Intergovernmental Panel on Climate Change(IPCC) 
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