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Abstract

Nutrient deposition in water bodies is a major cause of pollution. Therefore, the need to do

modelling of nutrient load at a watershed level is very vital. SWAT 2012 (Soil and Water

Assessment Tool) was selected for the simulation of the nutrient load in River Manafwa

Catchment in Uganda. The main objective of the study was to estimate nutrient load and identify

critical areas for better watershed management. To set up the model for simulation, aDEM

(Digital Elevation Model), land use map, soil map and weather data (temperature, solar radiation,

wind speed, precipitation and relative humidity) was used. The stream flow data was available

from 2000 to 2013. The model was calibrated using sun algorithm in SWAT-CUP by using the

flow data from 2003 to 2007 and validated for 2008 and 2013. The model was not validated for

nutrient load because nutrients data was not available. The performance of the model was

evaluated by using a time series plots of observed and simulated value and the statistical

measures of coefficient of determination (R2) and the Nash Sutcliffe Efficiency (NSE). The

statistical analysis of calibration results showed agreement between observed and simulated daily

values, with an R2 value of 0.74 and NSE of 0.6] . The R2 and NS value for flow validation

period was 0.61 and 0.53 respectively. The model identified subbasins 4,7,11,24 and 25 as the

subbasins that generate the highest amount of nutrient load in the watershed and 2,6,18,19,20,22

and 23 as sub basins that contribute the least nutrient load to the in the watershed. The simulation

results run with BMPs indicate that BMPs can greatly reduce on the amount of nutrient load

generated from the watershed into the river. The simulation results run with BMPs indicated that

grassed waterway with an overall reduction efficiency of 59.45% for TN and 67.30% for TP is

the most efficient BMP to adopt for the entire watershed. Taking into consideration the influence

of Landslope, contouring with an overaU reduction efficiency of 5035% for TN and 60.06% for

TP can be considered for implementation in the mountainous and hilly regions of the watershed.

Terracing with an overall reduction efficiency of 51.95% for TN and 61.89% for TP can be

adopted for implementation in the low land and relatively flat regions of the watershed.

Generally, the model was capable of simulating nutrient load in River Manafwa Catchment.
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CHAPTER ONE

Introduction
This chapter entails the background of the study, problem statement, justification, objectives and

the scope of the study.

1.1 Background
Water is a renewable natural resource. It is important to individuals, society and natural

ecosystems as life cannot exist without a dependable supply of suitable quality water and

therefore it needs to be protected and nourished. Seventy percent of the earth's surface is covered

by water. Oceans occupy most of the water (Naveen, 2012).

Water is delivered from the atmosphere in the form of rain, snow, hail, fog, and condensation and

returns to the atmosphere by evaporation and transpiration. While on the earth, it runs over tbe

ground to lakes. rivers, streams, and oceans and seeps into the ground to be taken up by growing

plants to become a part of the ground-water reservoir, eventually discharging also to streams,

rivers, lakes, or the ocean (Kabir, 2014).

The water in rivers plays an important role in meeting the essential requirements for the

development of a country and serves as a source of water supply for domestic and industrial

purposes, for agriculture, fisheries and hydro-power development (Jha, 201 J). However, the

quality of water is getting worse and worse because of population growth, the rapid development

of industries, agriculture, animal husbandry, and nitrogen and phosphorus emissions. All of these

pollution sources lead to deterioration and eutrophication in water quality, which put a threat to

human life (Mandelker, 2014).

The intensification of agricultural practices in particular, the growing use of fertilizers and

pesticides and the specialization and concentration of crop and livestock production have had an

increasing impact on water quality. The main agricultural water pollutants are nitrates, phosphorus

and pesticides (GEVAERT et aI., 2008).

Uganda is a landlocked country that occupies 241550.7 km2 of land. Open water and swamps

constitute 41743.2 km2 of area, with about 16% of total land area of wetlands and open water, plus

the annual water supply of 66 km3 in form of rain and inflows. One would therefore conclude that,

KAXALA JOSHUA BU/UP!2014!S73
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