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ABSTRACT
Human population increase, economic development, climate change and other drivers alter water
resources availability and use resulting in incredsed risks of extreme low and high flows,
drastically altered flow régimes, threats to water quality and water demands surpassing
rencwable supply.

In this research, water resources assessment of river Malaba sub-catchment was ‘carried out using
SWAT model, Irrigation Water requirement of rice crop. determined using the CROPWAT 8.0
software, border strip‘ irrigation design carried out accompanied with a sitnulation of border strip
irrigation hydraulics using WinSRFR 4.1,3 software and the suitable sites for location of valley
tanks executed using: Multi criteria decision analysis in. GIS environment. A sensitivity analysis
was done in SWATCUP using observed data for 497 simulations. The 10 most sensitive
parameters were used for calibration and validation of the mode! in SWAT-CUP using SUFI-2,
SWAT model performance was based on the R* and NSI values of both ealibration -and
validation.. The R? value of 0.93 and 0.90 for calibration and validation respectively were
obtained. The NSI of 0,90 and 0.89 for calibration and validation respectively were also
obtained. '

The crop water requirements were determinéd using 1 Syear-climatic data using CROPWAT 2.0,
A gross irrigation reéquirement (GIR) of 29.76mm was obtaiiied and TWR of each-command area,
A border strip irrigation system for the rice crop was desighed and simulated using WinSRFR
4.1.3 software and an econoimical and hydraulically efficient trapezoidal channel was designed.
Application efficiency of 59% and percentage runoff of 32% were generated from WinSRFR
4.1.3. ‘

The suitable sites for location of valley tanks was done using-a multi criteria decision analysis
and pairwise comparison made for each criferion considered. These suitable sites were Kisoko,
Ongere, Nawire, Nakwiga and Paya villages in Tororo district, Buyunda and Bugalama in Busia
district and Butema, Namukonge and Bugalama in Bugiri districts.

Different blocks of irrigation command areas were delineated in arc GIS 10.1 using a muld
criteria decision analysis and pairwise comparison made for each criterion considered. The
delineated comimand area blocks were 5 having a total area of 7,835 hectares. 2 blocks ean be
irrigated by. direct abstraction from river Malaba by gravity flow. 3 blocks. can be irrigated by
using valley tanks.
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CHAPTER ONE: INTRODUCTION

1-._1 Background

Water is essential for human, animal and plant.life. It supports. all aspects of human livelihood.
The past two decades have witnessed increasing global concern about the need for sustainable
water and land management in an era of rapid change in land and water resources, and persistent
water and. food insecurity (Pahl-wost] .ef al, 2013). Human population increase, economie
developiment, climate change and other drivers alter water resources avatlability and use
‘tesulting in increased risks of extreme low and high flows, drastically altered flow regimes,
threats.to. water quality, water demands surpassing renewable supply and famine that has beceme

-a common problem for the communtties.

The quantity, quality and timing of water flows required to sustain ecosystems and the valuable
services they provide are referréd to as environmental flows (Securing Water for Ecosystems and
Human Well-being : The Importance of Environmental Flows,2006), For river and wetland
ecosystems, the flow regime is the most important ‘determinant of ecosystem function ‘and
services provided by these functions. Flow features are determined by river size, geology,
climate variation, topography and vegetation cover. The different components of an
environmental flow regime contribute to different ecological processes. For instance, base flows
help maintain water table levels in the flood plain and soil moisture for plants; high p_ulse-ﬂows
shape the character of river channels and large floodplain aquifers. The water resources

availability assessment requires detailed anatysis of these hydrological processes.

An appropriate valley tank -site location for storage of ranoff from the sub -catchment for
irrigation is fundamental. A suitable valley tank site location involves sensible decision making
process comprising of various considerations of factors and criteiia (Stemn and Kiini-boateng,
2016). It’s evident that thé factors considered for the valley tank site selection and also the
physical appearances of the area-are. fundamentally gc_o_s_patﬁial in nature. This iiecéssitates the use

of GIS tools, concepts.and technology in'managirig this data (Stemn and Kumi-boateng, 2016).

In this study, GIS,.a Multi Criteria Decision Analysis (MCDA) technique has been preferred asa
possible way of making optimal decisions in selecting a suitable site for valley tank location and
SWAT tool lias been used o assess the amount of runoff generated that can fill the identified

valley tank sites,
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