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ABSTRACT 
 Floods are the most frequent type of natural disaster occurring all over the world. This research 

project shows that River Kafu floods almost every year with the most severe event in October 

2021. Those floods caused death, destruction of property and displacement of over 10,000 

people. Flood forecasting, Flood hazard mapping and flood risk zoning are quite effective non-

structural procedures in managing floods that lower the risks floods may cause. The study was 

conducted to build a hydrological and hydraulic model in combination with Geographical 

Information System (GIS) for flood inundation mapping in Kafu Catchment basin. HEC-HMS 

and HEC-RAS models were employed to achieve the overall specified objective. Time series 

analysis of hydrological data has been done using Log Pearson type III frequency analysis 

method to obtain the rainfall intensities for different return periods such as 50yr, 100yr, 200yr  

and 500yr,  Results of the rainfall frequency analysis which were the point depths of 52.78mm, 

58.97mm, 65.09mm and 73.30mm for the respective return periods were used as an input for the 

hypothetical storm method in the hydrological model to generate the corresponding catchment 

discharges which was then used in the hydraulic model to develop the flood inundation maps, 

Water surface elevations and flow velocities in HEC-RAS. A sensitivity analysis of the 

hydrological model parameters used in this study showed that the model out puts are more 

sensitive to curve number compared to other parameters (percentage of imperviousness and lag 

time). The HEC HMS model was calibrated and validated using both manually and automatically 

by the Nash- Sutcliffe Efficiency (NSE) obtained was satisfactory. From the results of the 

hydraulic model, it was observed that, the flood plain inundated areas increase with the 

magnitude of flow within the modelled network indicating a high flood risk level for activities 

and settlements adjacent to the river banks. The simulated peak discharges of 46m3/s, 113.3m3/s, 

202.6m3/s, and 345.7m3/s for the respective 50-, 100-, 200-, and 500-year return periods 

produced maximum channel flood depths of 2.497m, 2.887m, 3.429m, and 3.698m respectively 

as observed from the gauging station at Namyekudo, Masindi. Flood hazard maps were 

generated for the return periods in the Ras Mapper environment.  
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1.0 CHAPTER ONE 

1.1 Introduction 

 This chapter entails relevant information about the project, problem statement, purpose, 

justification, objectives, and the scope of the study.  

1.2 Back ground  

The most common kind of natural disaster, a flood happens when water overflows and engulfs 

land. Heavy rainfall, overflowing rivers due to debris in the river that limits the river's capacity 

to store water, and other causes are frequently to blame for floods .Floods are one of the most 

devastating natural disasters to human life worldwide. In the last three decades of the 20th 

century, floods have cost almost US 386 billion dollars in economic losses, according to the 

United Nations, which also reports that 157,000 people have perished as a result of floods from 

1995 to 2015 around the world (Rukundo & Doğan, 2017) Flooding is arguably the weather-

related hazard that is most widespread around the globe. It can occur virtually anywhere. A flood 

is defined as water overflowing onto land that usually is dry.(Iii, 2003)  

River is the main surface water body in Masindi district. A significant number of tributaries drain 

into River Kafu including Kayera, Nampwera, Kiizi, Iwamba and Kirinju from Kimengo hills, 

Ntoma, Kyakomere and Buitambogo prone (OPM, 2016) River Kafu is one of the major rivers 

in Uganda that are liable to flooding.  

Kafu River located in the western part of Uganda. It starts from a swamp approximately 12 km 

(7.5 miles) north East of the village of Kitoma in Kibale District. It flows East wards at first then 

it turns north to empty into the Victoria Nile approximately 8km (5 miles) up stream of the town 

of Masindi district. Areas along R. Kafu are poorly drained and are flood prone. Floods mainly 

occur in the low lying areas of Masindi district during the rainy season. It was reported that most 

affected sub counties include Pakanyi, Kimengo , Miirya and part of Bwijanga.(Profi, 2016) 

In December 2015, 1700 residents from the villages of Kididima, Kayera, Nyakarongo, 

Karangwe, and Myeba were displaced by floods from river Kafu two weeks ago. The affected 

people camped at a good Samaritan\'s land in the neighborhood. Over 2,700 hectares of crop 



46 

 

REFERENCES 

AL-Hussein, A. A. M., Khan, S., Ncibi, K., Hamdi, N., & Hamed, Y. (2022). Flood Analysis 

Using HEC-RAS and HEC-HMS: A Case Study of Khazir River (Middle East—Northern 

Iraq). Water (Switzerland), 14(22). https://doi.org/10.3390/w14223779 

Diaconu, D. C., Costache, R., & Popa, M. C. (2021). An overview of flood risk analysis 

methods. Water (Switzerland), 13(4), 1–13. https://doi.org/10.3390/w13040474 

Hani, E., & Shamkhi, M. S. (2018). Introduction of Hydrologic Modeling System ( HEC-HMS ) 

Wasit university College of Engineering Hydrologic Modeling System ( HEC – HMS ) By 

Eman Hani Hameed Supervised by Assistant Prof . Dr . Mohammed siwan. December. 

https://doi.org/10.13140/RG.2.2.35554.58560 

Iii, D. (2003). Flooding 769. 769–776. 

Integrated Flood Forecasting, Warning and Response System 3 47. (n.d.). 47–64. 

Jodhani, K. H., Patel, D., & Madhavan, N. (2022). A review on analysis of flood modelling using 

different numerical models. Materials Today: Proceedings, xxxx. 

https://doi.org/10.1016/j.matpr.2021.07.405 

Oleyiblo, J. O., & Li, Z. (2010). Application of HEC-HMS for flood forecasting in Misai and 

Wan ’ an catchments in China. Water Science and Engineering, 3(1), 14–22. 

https://doi.org/10.3882/j.issn.1674-2370.2010.01.002 

Ongdas, N., Akiyanova, F., Karakulov, Y., & Muratbayeva, A. (2020). Application of HEC-RAS 

( 2D ) for Flood Hazard Maps. 

Overview, S., & Needs, H. (2022). UNICEF UGANDA FLOODS RESPONSE ( Update # 3 ). 

August, 1–3. 

Profi, V. (2016). Masindi District. 

Rukundo, E., & Doğan, A. (2017). Assessment of Climate and Land Use Change Projections and 

their Impacts on Flooding. January 2016. https://doi.org/10.15244/pjoes/63781 

Wright, D. (1994). Methods in Flood Hazard and Risk Management. International Bank for 



47 

 

Reconstruction and Development / The World Bank, 2, 2–4. 

 

 


	1.pdf
	2.pdf

