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ABSTRACT

Flooding is a majorproblem thathas continued to stress both developing and

developedcountriesduetochangesinclimatechangeandlandusepatternsinmost

affectedareas.BandaarealocatedapproximatelyelevenkilometersEastfrom Kampala

CentralBusinessDistrictisoneoftheareasthathasbeenseverelyaffectedbyfloods

duetoincreasedrainfallintensity,changesinlanduse,continuedencroachmenton

wetlandsanditstopographiccharacteristicsthathaveexposedeconomicactivitiesin

lowersectionsettlementsatgreatrisksoffloods.Themainobjectiveforthestudywas

todesignandsimulatedatrapezoidalchanneltomitigateimpactscausedbyfloodsin

lowersectionsofBandaarea.Inordertoprovideasolutiontotheproblem,ArcGIS

version10.2.1withHEC-geoHMSandHEC-geoRASextensionswasusedtodelineate

thewatershed,hydrologicmodellingwasthencarriedoutusingHEC-HMSsoftware

version4.3tomodelthebasinhydrologicprocesses,HEC-RASwasalsousedtocarry

outhydraulicmodellingofKawoyariverandHEC-geoRASwasfinallyusedingenerating

floodinundationmapsfortheareaforreturnperiodsof5-,10-,25-,50-.and100-years.

Thetrapezoidalchannelwasthendesignedusingthehydraulictoolboxsoftwareto

obtainreasonablechannelparametersusingthe25-yeardesignstorm peakdischarge.

ThehydrologicmodelperformancewastestedusingtheNash-SutcliffeEfficientand

theRootMeanSquareErrorStandarddeviationobjectivefunction.Themodelwas

testedbycalibrationthroughcarryingoutoptimizationtrialsforthemostsensitive

parametersgotfrom thesensitivityanalysiswiththe5-yeardesignstorm.Theobtained

optimizedparameterswerethenusedtorunthemodelfortherestofthereturnperiods

togetthecorrespondingpeakdischarges.Thehydraulicmodelwasthendevelopedby

usingobtainedpeakdischargesfrom HEC-HMSasinputandotherparameterssuchas

Manning’sn valuesand setting boundaryconditionsforthemodel.Using results

obtainedfrom hydraulicmodelling,floodinundationmapswerethengenerated.The

obtainedNash-SutcliffeEfficiencyand RootMeanSquareErrorStandard deviation

valueswere0.919and0.3respectively,indicatingsatisfactorymodelperformance.The

simulated peakdischargesforreturn periodsof5-,10-,25-,50-and 100-yearswere

32m3/s,38.3m3/s,45.9m3/s,51.7m3/s,57.6m3/srespectively.Andthemaximum floods

depthsforthedesignstormswere10.6m,10.9m,11.4m,11.7m,and12.3m respectively.
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