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ABSTRACT

Land use plays an important role in controlling hydrologic response of catchment, particularly
in terms of the nature and magnitude of surface waterand ground water interactions and surface
water availability. The change in land use controls the water yield of surface streams and
groundwater aguifers and thus the amount of water available in a watershed. In the Manafwa
watershed, located in eastern Uganda, agriculture land use has been noticed to be highly
practiced. The abstraction of water from River Manafwa for irrigation has altered the stream
flow of the river. This study thérefore focused on assessing the impact of water abstractionson

the stream ‘flow and also suggested better management measures for sustainability of River

Manafwa. Soil and Water Assessment Tool (SWAT) was applied for determining agricultural

water requirement and Hydrologic Engineering Centre Hydrological Modeling System (HEC-

'HMS) was alse applied to develop a precipitation run off model for Manafwa catchment. The

-stream’ flow response to different land use changes was also simulated using HEC-HMS and the

fand use changes included restoration of wetlands and reforestation. Agriculture water demand
for paddy rice was found to have 5.3% and 5.2% effect on the stream flow of river Manatwa
for season one and two respectively. Restoration of wetlands and reforestation would bé bétter
management strategies with in Manafwa catchment as they would positively influence the

hydrology of River Manafwa hence sustainability.
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CHAPTER ONE: INTRODUCTION

1.1 Background of the study

[rrigation has contributed to the agricultural production increase during the past decades,
becoming the largest water consuirption sector throughout the world, accounting for about 70
% ol the global freshwater withdrawals and 90 % of consumptive water uses (Zeng and Cai,
2014)

i Africa, agriculture forms the backbone of most of the continent’s economies, providing about
60% of all employment. During the last decade, per capita agricultural production has not kept
pace ‘with population growth. Irrigation is a very old practice, dating back to the earliest
civilizations of humankind. It served as one of the key drivers behind growth in agricultural
productivity, increasing household income and alleviation of rural poverty, thereby hightighting
the various ways that irrigation can impact poverty. To meet food requirements by 2020, the
Food and Agriculture Organization for United Nations (FAQ) estimated that food production
from irrigated areas will need to increase from 35% in 199510 45% in 2020. This indicates that
access to water for irrigation will become ‘an issue of global concern and competition in the

future, especially in the arid and semi-arid regions of the world.(Wollo, 2016)

Water is one of the essential components of the environment and requires proper planning and.
management to achieve its sustainable utilization. Global advances in the economy and
standards of living have resulted in a growing dépendency on water resources in addition to-
climate change; land use change is one of the important human interventions aitering the quality

‘and quantity of both surface and ground water.

In the 1970s the Chinese initiated the development of irrigated rice cultivation comprising of
the Kibimba rice scheme for rice technology development and the Doho rice scheme for seed
multiplication and popularization of production. Paddy rice growing is the largest agricultural
activity practiced along river Manafwa. Other agricultural practices include fishing and
livestock farming. The Doho rice scheme occupies-an area'of 2500 acres (1,012 ha), subdivided
into 10 blocks of unequal sizes. The 10 blocks are connected by the three layers of channels
that is the main, sub main, and tertiary channels. The main channel provides irrigation water
from River Manafwa to the scheme and branches out into the sub-channels, which provide

irrigation water to each of the ten blocks (Angella, Dick and Fred, 2014). The abstraction of

I
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