


ABSTRACT
This project research report is about Design of a Flood Monitoring and Detection System for
river Unyama.
Flood being a natural disaster, can’t be prevented but its impact can be reduced.
River Unyama has been massively flooding year after year; ever since 13" May 2009 causing
massive destruction of both lives and property.
This work is presented in chapter form. Chapter one is composed of the introduction to the
research problem. Chapter two contains a review of literature which has been produced by other
scholars and researchers about monitoring and detection systems. The third chapter presents the
various methods which were employed ‘to achieve the objectives; amongst them were: to
generate the hydrological model of the catchment which was. generated using ArcGIS, HEC-
GeoHMS and HEC-HMS soft wares, to develop the hydraulic model of river Unyama which was
done using HEC-RAS software, and to design and assemble the components that make up the
system and build its prototype model where Python, JavaScript, HTML, CSS and SQL were
used. The Fourth chapter presents the findings from the research and also bears the design
analysis of the system like determining, sizing and sclecting the components of the system. It
further contains the reliability determination. In conclusion, the study was able to determine
achievable flood mitigation measures, design a highly reliable flood monitoring and detection
system with a working prototype model.
The main purposes of the research are to serve 1) as information channel for flooding warning
when conditions exceed preset thresholds and 2) as a web based information source for the
public, responding to their need for information on water condition and flooding.
The developed system is composed of three major components: sensor network,
This research was developed by using Raspberry pi 3 model B ++ microcontroller using the

concept of the ultrasonic waves and groove water sensor.
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CHAPTER ONE

{TRODUCTION

flood is a disaster where massive water spills off the river banks, lake shores or even the sea.
fing floods, there is an overflow of water that submerges land which is always dry. Floods
en occur when there is an increase in the water level; such that excess water bursts the banks
d finds its own way outside to the land which is always dry. Due to the high velocity of flow
the run-off water during the floods; there is always massive destruction of life, property, and

mals occupying the affected areas.

st of the natural disasters in the world take place in the developing countries, causing massive
Sstruction and human suffering. Due to its geographical setting and economic dependence on
riculture, Uganda is especially vulnerable to a number of natural hazards. Among all kind of
atural hazards, flood is one of the devastating, widespread and frequent. River flooding is a
eurrent natural phenomenon. Floods are becoming a more pronounced disaster in many parts of

7-ountry costing lives and also damaging property. (Kitutu, 2013)

mong all kinds of natural hazards of the world flood is probably the most devastating, wide
fead and frequent. Floods resulting from excessive rainfall within a short duration of time and

quent high river discharge damage crops and infrastructure. (Nsengiyumva, 2012)

‘j—tural approaches like construction of dams, reservoirs and embankments to prevent the over
k flow from reaching the nearby settlements for flood prevention have been quite popular
oughout the 1950s to 70s. However, are very cost intensive. Apart from the tangible
mings, protection works create a false sense of security among the settlers that leads more

nsive land use in the flood-prone areas. (Ansari, 2001)

er 5,000 people were affected by landslides and floods in Eastern Uganda particularly in
duda district where an estimate of 400 people were killed in the area and 105 bodies
wvered. (DREF, 31 July 2010)

anda is not exceptional because Butaleja District (Eastern Uganda) on 13 March, 2013

erienced heavy rains, accompanied by hailstorm and strong winds. In less than an hour, 40







BLEM STATEMENT

e to the inadequate flood monitoring and detection system in Amuru district, River Unyama

& been experiencing an increasing frequency of flood during heavy rains leading to massive

own in transportation between the border thus hindering

ruction of lives, property and breakd
Dnomic activities.

g threat to Livelihoods and infrastructure, especially Elegu market, houses, road and

fiption of social and economic life of people in the area.

TIFICATION

to the abrupt seasonal flooding of River Unyama the affected peopl
This therefore results

e never get time to

are for the flood by moving to safer lands with their valuable property.

assive destruction of both life and property season after season since floods come when

ple least expect them. There is need to adopt a less labor-intensive and improved water

ation and management technology which helps people to be aware of flooding before it

s to minimize on the adverse effects since hydrological events are natural phenomena and
ot be possible to completely avoid but can be mitigated. Designing of a flood monitoring

detection system for river Unyama is essential so that the people in the flood zone are always
ed about the flood condition and also notified before flooding occurs.
iis will enable people to gather in safe areas (outside flood plain zone) with their valuable property,

iness people to pick their goods from the market (Elegu market), vehicles to cross the border and

ners to return home before the flood.

GNIFICANCE OF THE STUDY

) mentation of this research project will help in designing of flood monitoring and detection
em, aid future research & policy formulation and development in regards to flood mitigation;
Svention of the outbreak of water related diseases due to floods; prevent damage to property

to improved communication, social and economic development.
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OBJECTIVES

" Main objective

BB design a Flood Monitoring and Detection system for River Unyama

Specific objectives

0 generate the hydrological model.

0 develop the hydraulic model

nerformance ol the

{0 design and assemble the components that make up the system and test the |

prototype.

SCOPE OF THE STUDY.

Whe study was limited to designing an effective flood monitoring and detection system for River
Unyama.

fhis research covered river Unyama in Nimule, Atiak sub county, Amuru district as a case study
for developing a river level monitoring and notification system.

Whis research also covered designing the different parts and building a prototype for the flood

Bmonitoring and detection system.

fPhe rescarch was done between September 2016 to May 2017
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