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ABSTRACT

Paddy fields are designed ponding systems whose hydrological processes are
impacted by water management practices. This is similar case with large paddy fields in Doho
rice scheme, Butaleja district, Uganda. The scheme water sources originate from Manafwa River
Catchment in Uganda which have been constrained by floods due to the increasing land use
changes affecting the rice growing activities. These contributes to silt deposition of the channels
in Doho rice scheme. Soil and Water Assessment Tool (SWAT) simplifies hydrological
processes in such large paddy fields. In this research SWAT Model was used to assess water
management, hydrologic modelling, irrigation water uses and evaluate sustainable management
strategies through simulation for period of 2015 to 2050 for future use demand. The hydrology of
the catchment was studied using Soil and Water Assessment Tool (SWAT). SWAT model was
calibrated by SWAT-CUP using data from 2002 to 2008 and then validated using data from 2009
to 2013. The model was successfully calibrated with Nash-Sutcliffe Efficiency (NSE) of 0.77
and the coefficient of determination (R2) 0.79 and for validation with NSE of 0.55 and 0.7 for
the R2. The calibrated model was then used to check the performance of the model and the
results showed it was reliable. This study also applied SWAT output viewer to analyse scenarios
on water use in Manafwa river catchment. The pothole impoundment module was proved by
SWAT output viewer to improve irrigation water in times of stiff competition and in dry seasons.
The implementation of desiltation and grassed water ways seemed to reduce soil erosion and
therefore proving as reliable approach to reduce sedimentation in the river and the channels. This

can contribute to water management in the scheme.
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1 CHAPTER ONE

1.1 INTRODUCTION
1.2 Background of the Study

Globally, rice cultivation is the second most popular cereal crop and staple food for many
people (Prodhan, 2020). Current projections show that rice continues to be the world's most
important staple food in the coming decades. (OECD/FAQO, 2021) The total annual world
production of rice is approximately 903.4 Metric Tons with average productivity of 4 tons/ha
(Srujana, 2017). China being the major producer of rice in the world with 212.1 Metric Tons
followed by India with 172.6 Metric Tons (FAO, 2018), rice production has been extended to other
continents including Africa. In sub-Sahara Africa, there is an increase in consumption of rice and
continuous expansion of irrigated land has leading to increased demand for sustainable water
management in paddy cultivation (Tsuchiya et al., 2018). The need for “more rice with less water”
is crucial for food security, and irrigation plays a greater role in meeting future food needs than it
has in the past (Kumari, Kumari and Sharma, 2021).

In East Africa, Tanzania is the leading rice producer and accounts for 9% (2.6 million ton)
of African rice production (30.8 million ton)(Materu et al., 2021). However, due to a rising gap
between production and consumption, many African countries are becoming increasingly
dependent on rice imports (Materu et al., 2021). At the same time, increasing irrigation
withdrawals and spatial and temporal variability in rainfall and surface flows are causing water
scarcity in many parts of East Africa (Katic, 2014). It has been reported that around 20% of
irrigated areas in rice are estimated to suffer from ‘physical water scarcity’ by 2025 (Tuppad et
al., 2010). In addition, the impacts of climate change give rise to the scarcity of water, a condition
in which the water demand grows beyond the available water supply because of its physical
unavailability and an insufficient water management structure (Hoekstra et al, 2012). The situation
is worsened for a country like Uganda whose major economy relies heavily on water.

According to (Dalipagic, 2014) Eastern region is the leading rice producer in Uganda and
it produces approximately 3.6 metric Tons/ha. However, when compared with other countries, rice
yields in Uganda, are remarkably low (Kajonphol T, 2018). In Butaleja district, Doho rice scheme
experienced reduced rice yields in the recent years because of increased land use changes in

Manafwa catchment which cause floods in the downstream affecting the rice growing activities
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