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ABSTRACT
Throughout the human history floods have.been an integral part of-the civilization. 'Still men 'have

not quite coped well to live with floods. Flooding is the most frequent global natural dis lister; rural

areas are becoming more vulnerable-to floodiagdue to effect of Climate change, FI~ flood is, the

common phenomena caused byheavy rains. Drainage channels, is common strategy used for flood

control. The failure of preventive measures has led to researchers to advocate a shift inthinkin&,

from preventive measures to flood risk and structural management measures. Recently, the

advancement in computer-aided technologyhas been extensively used in formulating models used

for flood calculation and hazard analysis. this study focuses on using, a hydraulic model HEC-

HMS and REe-RAS in a' GIS environment for the affected areas of Awoja, generates the flood

area and the return period for the,'specifi~d floodevents. ThiS. project involved. studying various

literature and collecting ancillary data in form of journals and reports. This helped to formulate the

methodology for the whole project,

It was followed by the modellingstage. This started with data-collection from various sources i.e..

from offices; Data collected included; - DEM, discharge fldw data, land use/land cover data,

rainfall data and 'soil data. These datasets were conditioned. and processed in the GIS ..environment

using the ArcGlS software. Land use and. soil data Was used to generate Curve number grid. and

later gC9;~ was used to set up a project which.involved basin characteristics- and processing and'

exported into HMS to generate hydrograph (peak discharges) to be used inthe HECRAS. The IDF

.curves were .generated for a. return period of ,50 years. that gave peak intensity of 119:5m1s~ and

therefore aided in calculating the design. flood, The OeoRAS me was exported to the HEC ..RAS

program to compute for a steady flow simulation. The RAS mapper export from HEC-RAS

pro grain was then imported in to ArcMap to. delineate a flood plain map which was overlaid to' a

Google image to determine flood: prone areas. The drainage system was then designed with the

design parameters already generated.
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CHAPTER ONE: INTRODUCTION

1.1BACK~ROUND

Globally, flood risk accounts for about a third Of all losses due to natural hazards. floods also

cause 'hardship in rural areas due ·to their impacts on agricultural productivity. According to

the FAa. crop produc ..rtion in.the period 2003 to 2013was the most affected agricultural sector

by natural hazards in developing countries and about 60% of the damages are attributed to

floods (Kaimal et al., 2017)

Agriculture is a crucial sector for Uganda accounting tor approximately 21.9 percent of

Uganda's GDP, 85 percent of its export earnings, 68 percent oftotal employment and all food,

requirements. (Chude and Odunze, 2016)~ Uganda's climate is naturally variable and

susceptible to flooding, and events which have had negative socio-economic impacts in the

past: For example, parts. of Western. and Southern Uganda faced severe flooding conditions. as

a result of heavy rainfall that happened in FY2(H6/17. .Similarly, in FY2013l14 the same

disaster: 'Qit areas in western Uganda. In Kasese District, floods destroyed 700 acres of'crop -.
mainly maize, coffee, cassava and groundnuts among others, and' around 40 heads of cattle, 70

.goats and 700 domestic 'birds were killed by the fast running-water arid 'boulders from River

Nyarnwamba and Mubuku. This contributed to disruption of people's livelihoods and

increas-ed their vulilerabilitY(MUii~try of Finance Planning and Economic Development, 2018).

The Awo] a Catchment has seen little. development of its Water resources with the main water

·use. sectors being. water for domestic' use, livestock watering, rainfed agriculture, and

aquaculture. Environmental flows were assumed to be 15% of the natural stream flows in the

sub-catchment, This was' chosen as an illustrative measure tor the preservation of river health

and biodiversity that only becomes Critical with high development and this was-computed to

be 185MCMf yr. The ~013 water demand for domestic, livestock, rainfed agriculture,

aquaculture, rural industry, and environmental water requirements expressed !IS a 'percentage

of the totalwater demand in Awoja.Calchment stood a,t4.47%,.624% •.lO.12%,O~6~%,O.il %,

and 78~34% respectively. Projections for 4040 indicate. that, water demands for domestic use,

aquaculture, andrural industry will .increase to 19:22O/~1.43%, and] .05% respectively while

that of livestock, rainfed agriculture, and environmental flow requirements will drop to 4>97%~

1
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