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ABSTRACT

Due to effects of incréasing demand on water, attributed to increasing population and increased
industrialization, sustainable development in terms of water management has become a big
challenge. To meet the demands of the Mbarara municipality; proper planning for careful use of
limited resources is essential. This research has been carried out to determine the availability of
water in nilcro Mbarara municipality catchment. The analysis has been carried out by using
ArcSWAT for time period of 21 years from 1993 to 2014, Integrated management planning
network was also developed based on Water Evaluation and Planning (WEAP) 1o evaluate the
impact of future water demand on the river under different scenarios. WEAP was used to
investigate major stresses on demand and supply in terms of water availability in the river Rwizi.
A customized WEAP model of Rwizi catchment was developed, taking into account the different
water users in the manicipality as demand points {(municipal, rural and livestock). The model was
calibrated for year 2014 using several quantitative statistics (coefficient of determination, R%;
Nash-Suicliffe efficiency, NSE and Percent bias, PBIAS). Measured streamflow and simulated
stream{low were used for calibration. The trend of supply and demand in the municipality was
evaluated under four scenarios from year 2014 to. year 2040, these include reference scenario,
higher growth rates scenario, climate variation scenario (extended wet and seasons:under reference
scenario, extended wet and dry seasons under higher growth rates) and demand management
options scenario. Demand management scenario was divided into reduction of non-revenue water
{NRW) from.31.2% to 28% and demand management programs with a reduction of 20% of total
annual water demand in the municipality. Results show that the available water in micro Mbarara
smunicipality by 2014 was 1.74m’/s. The water demand will continue to increase over the coming
years which is majorty duve to the urbanization of the municipality ( municipal water use
contributed 86.3% and 88.2% of the total water demanded by 2040 under reference scenario and
higher growth rates scenario respectively) and the river will only be able to sustain the varying
demand up to year 2029 under extended wet climate, up to year 2028 under éxtended dry climate
and up to year 2033 under normal climate considering both demand management options of

reduced NRW .and demand managemeni programs.
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CHAPTER ONE

1.1 Introduction

This chapter includes the background of the study, problem statement, objectives,_justiﬁcation and
the scope of the study.

1.2 Background of the stady

‘Water is an indispensable resource for agriculture; modemn itidustrial production and much more.
This indispensable quality makes the world’s growing scarcity of fresh water a potential
catastrophe for humanity. Aimost three billion people (or 44% of the world’s population) live in
regions where fresh water resources are under severe stress. This troubling figure is set to rise to
3.9 billion by 2030(Lean & Editor, 2009).Today, the world’s freshwater resources are under
increasing pressure. Growth in population, increased economic activity from 'indust_r_y_,
urbanization, and improved standards of living have led to increased competition for and conflicts

over the limited freshwater resource.

Water is stot only crucial to life, without plentiful supplies of water the world™s sysiems of modern
agriculture and industrial production would ¢ollapse. Growing water scarcity demands new
solutions, especially as'the complexities of water management increase with population growth,
increased urbanization and climate .change{TAC, 2000). As according to research published in
UN-Habitat’s flagship repott, The State of the World’s Cities 2010-2011, all developing regions,
including the African, Caribbean and Pacific states, will have more people living in urban than

rural areas by the year 2030{Sengendo, Banduga, Obita, & Awuzu, 2012)

Between 2011 and 205 0, the world population is expected to increase by 33%, growing from 7.0
billion to 9.3 billion (UNDESA, 2011)Population growth, urbanization, industrialization, and
increases in production and constimption have all generated ever-increasing demands for
freshwater resources{Growth, Global, & Demand, 2015)indicated that by 2030, the world is
projected to face a 40% global water deficit under the business-as-usual climate scenario(Action,

2012).
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