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Abstract
Sudden changes in rainfall patterns and intensity lead to water-related natural hazards. For Tanzania, this has mainly been floods whose frequency is recurring. While the Msimbazi river floods seem to be on the increase, studies are yet to develop a model of the Msimbazi especially focused on its hydraulics. The changing hydraulic capacity of the river is believed to be the major driver behind the recent severe urban flood occurrences. Urban floods are believed to be driven also by rapid population growth, unplanned settlement and inadequate infrastructure for storm water drainage channels.
The study established a hydraulic flood model and develops flood extent maps, to calculate the water surface elevations (water depths) and total flood inundated areas for different flood events for a better flood risk mitigation and disaster risk reduction. This study contributes towards understanding and mapping the inundation zone of the Msimbazi catchment.
While Flood inundation mapping can be undertaken from the hydrological point of view, the Msimbazi river channel cross section has undergone drastic changes due to anthropogenic activities on its floodplain and encroachment due to the recent rapid urbanization. 
To achieve this, a hydraulic flood model was developed using HEC RAS Model. The study uses number of datasets including a very detailed 5m resolution Digital Terrain Model (COWI), 15 minutes resolution Topographical maps and 20 m resolution Land cover map. Field survey was carried out to map the cross sections across Msimbazi valley. The surveyed cross sections were used to improve the 5m COWI DTM. A Digital Terrain Model used in the study was derived by merging the point survey data and Digital Terrain Model produced through photogrammetry using an airplane and analyzed by COWI (COWI, 2017). The 5m COWI DTM was converted into point shapefiles and merged with the surveyed data point shapefiles. 
Other Secondary datasets such as stream flow data of Kigogo Sambusa from TAHMO (TH00002) was used to derive the annual maximum runoff for different return periods. Gumbel probabilistic method for Extreme value distributions was used to extrapolate the data using linearization and distribution techniques. Using the water levels of Kigogo gauging station obtained from TAHMO (TH00002), HEC RAS 2D model was calibrated. Roughness coefficients for the 2D model were adjusted to reach a final model parameter set-up. Msimbazi Hydraulic modeling employed an open source HEC-RAS Model.
This study provides the inundation zones of a range of stream flow volumes with their corresponding flood depth. Interestingly, from the inundation maps developed, show that almost the entire area of the floodplain downstream of the Kigogo area is flooded. Most flood events and high water are due to maximum flow condition. Adverse impacts are expected for a flood magnitude of Q100 return period as it inundates a large area of 1076600m2. Generally from the results of the hydraulic modeling of all flood year events, it was discovered that the main causes of flooding in the catchment are limited flow capacity (narrow profile) of the stream itself to withhold the amount of flow. The downstream section of the river can sustain flow to about 80 m3/s, while the peak flow of a flood year events ranges from 246.988 m3/s - 360.629 m3/s In most locations, the average river profile is about 40 m and not less than 3 m deep which is not even sufficient to withhold and sustain a flow of about 80 m3/s based on the average slope of 0.0071, let alone the maximum flow of a 2-year event of 246.988m3/s. The outcomes from this research examination can be utilized for disaster management, flood management, early warning system by authorities in addition to infrastructure growth decisions. Therefore it is important that the meteorological agency give timely warnings once such floods are expected.    
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