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ABSTRACT

This report is intended to show how the analytical methods and ArcGIS software were used to
investigate the sustainability of the ground water supply for Busitema sub-county. This project
was intended to create awareness on the status of the existing ground water supply (boreholes) in
the sub-county. This in turn will help those in authority of providing water facilities for the
people in the sub-county to know to what extent the existing water in the ground can serve the
existing population by closely analyzing the thematic maps in ArcGIS software. In addition it is
also intended to trace the location of the boreholes on the sub-county aquifer to see to which
groundwater recharge potential zones they lay. It will in turn help government save funds and
time on implementing ground water projects that are viable in a long run. Furthermore this study
will help on providing information about the quantity of ground water so as to effectively
supplement on that obtained from the surface and rainfall since groundwater is considered as one
of the safest sources of water involving minimal stages of treatment. This involved obtaining the
water demand since this was the prime factor in the planning process. A model was created to
analyze the aquifer conditions and come up with thematic maps of the aquifer from which

conclusions were generated
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1 CHAPTER ONE: INTRODUCTION

1.1 Background of the study

Groundwater has been considered the most reliable source of fresh water on earth. The total
volume of fresh groundwater stored on Earth is between 8 and 10 million km 3, or 96% of non-
frozen freshwater(Gleeson et al., 2015). Close to half of the world’s population depends on
groundwater for its drinking water supplies. At present, with a global withdrawal rate of 600—700
km3/year(Zektser and Everett, 2004), groundwater is the world’s most extracted raw material.
Particularly in the rural areas of developing countries, in arid and semi-arid regions and on
islands, groundwater is the most important and safest source of drinking water. As of 2010, the
world’s aggregated groundwater abstraction was estimated at approximately 1000km® per vear,
approximately 67% of which is used for irrigation, 22% for domestic purpose and 11% for
industrial purposes.(UNESCO and United Nations, 2009). Better understanding of groundwater
systems and groundwater dynamics based on groundwater investigation, monitoring and
assessment (both renewable and non-renewable) has led to increasing use of groundwater for
drinking purposes in many parts of the world(Orellana et al., 2012). Significantly groundwater

storage depletion is taking place in many areas of intensive groundwater withdrawal.

Take an example the ratio of groundwater to surface water use for drinking purposes has
changed in benefit of groundwater in many European countries in recent decades. Changes in
ground water quantity, its quality impacts on human health, livelihoods, food security and
national economic development. Not managing groundwater sustainably puts at risk massive
benefits for human well-being, sustainable development and biodiversity conservation.
Exploitation of many globally significant aquifers is not sustainable. Global abstraction of
groundwater has at least tripled over the last 50 years(Gleeson et al., 2015). Groundwater levels
have dropped greatly in major aquifers, reducing amount of flow in streams and causing the
degradation of riparian and wetland ecosystems. The long-term viability of irrigation-based
economies in these regions is threatened, creating long-term risks for global food security. Over-
exploitation of groundwater and contamination threatens drinking water supply for millions of
people. Degradation of groundwater reduces resilience of communities and economies to climate

change. Sustainable groundwater management supports biodiversity conservation.
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