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Introduction 
Understanding land use and land cover changes on given area provides the basis in understanding changes that occur to the environmental processes. Changes in land cover and land use can result to a major alteration of the natural river regime. Specifically changes in land cover through establishment of urban built-up areas may result to generation of quick and increased river flow quantities which may lead to flooding event. The interest on the subject is due to recent increased severity and magnitude of the recurring floods in the study area which happens to have experienced rapid urbanisation due to increased in rates of population growth. Specifically the study aim to quantify the changes in Land cover due to urbanisation and quantify the impacts of changes in land cover caused by urbanisation towards the variation of flood regime in one of the most human-modified and urbanised catchment in Tanzania, the Msimbazi catchment. Msimbazi catchment located in the central part of Dar-Es-Salaam city has undergone drastic changes in land cover in the recent past, shifting from a grassland dominated catchment to urban built dominated catchment. These changes have led to witnessing of changing in behaviour of River flow resulting to several severe flash flooding events. Therefore the need to understand the influence of the changes in land covers specifically due to increase in urbanisation to the occurrence of flash flood events within the Msimbazi catchment is of greater significance towards flood control and achieving a sustainable future eco-friendly environment.
Methodology
This study intended to create land cover maps of the past (1998), present (2020) and future (2040) and assess the changes on the maps caused by urbanization throughout Msimbazi catchment. Freely available Landsat satellite images of Msimbazi catchment were acquired from USGS webpage. Image pre-processing such as atmospheric correction and cloud masking techniques using ERDAS Imagine 15.0 software and QGIS 3.10 software were performed to enhance the quality of the acquired images. Supervised classification using the maximum likelihood technique was done on the processed Landsat satellite images of the catchment to produce land cover maps. Normalized Differential Vegetation Index (NDVI) was calculated and data from the ground site visit were used to test the accuracy of classification of the produced land cover maps of 1998 and 2020. Artificial Neural Network (ANN) with reference data from 1998 and 2020 land cover maps were used for future projection of the land cover map at year 2040. Post-classification change detection was carried out for the produced land cover maps to determine the urbanisation trends within the catchment. These processes were made possible using geospatial analysis software ArcGIS 10.4, ERDAS imagine 13.0, and QGIS 3.10 with molusce plug-in.

The produced Land cover maps of Msimbazi catchment (1998, 2020 and 2040) were used in hydrological model (SWAT) to simulate the changes in river flows, surface run-off and base-flows with the changes in Land Cover maps from 1998 to 2040 of the catchment. Combination of the measured and spatial climate dataset from Tanzania Meteorological Authority (TMA) and Regional Climatic Models (RCM) were used to parameterise the physically based & semi-distributed hydrological model (SWAT). SWAT simulated hydrological processes within the catchment while changing the catchment land cover maps of the years 1998, 2020 and 2040. The model was calibrated and validated with simulated data from the study by Valimba and Mahé, (2020) using Sequential Uncertainty Fitting algorithm (SUFI-2) of SWAT-CUP program on a monthly resolution from October 1999 to December 2014. The calibration and validation gave satisfactory statistical results with NS = 0.75, PBIAS = -4.4%, R2 = 0.76 for calibration and NS = 0.77, PBIAS = -6.4%, R2 = 0.78 for validation.
Results
The study classified Msimbazi catchment into four major land cover classes that is Grasslands, Bare soils, Forest and Urban built-up areas. In 1998 grasslands dominated the catchment covering 176 km2 which is equivalent to 66% of the whole catchment area while bare soils, urban built-up areas and Forest covered 33 km2 (12%), 41 km2 (16%) and 16 km2 (6%) respectively. In 2020 land cover map the catchment is urban built up dominated at 110 km2 equivalent to 41% of the catchment while grassland, forest and bare soils covered 79 km2 (30%), 10 km2 (4%) and 78 km2 (13%) respectively. In 2040 Msimbazi catchment land cover map the situation worsen as urban built-up areas increases further covering 143 km2  equivalent to 54% of the whole catchment while bare soils covers 59 km2 (22%) grassland covered 53 km2 (20%) and Forest 9 km2 (4%).

Results of river flow, surface run-off and base-flows from the changing Land cover maps of 1998, 2020 and 2040 of Msimbazi catchment shows that, between 1998 and 2020 mean river flows and surface run-off have increased by at least 30.3% and 20.2% respectively. However, Base flows have reduced by about 20% within the catchment. Similarly, future trends (land cover map of 2040) showed an increase of river flows and surface run-off by at least 22.1% and further reduction of base-flows by 21.8% compared to 2020 and 1998 land cover maps of the catchment.
Conclusion and Recommendation
The findings confirmed that, between the years 1998 and 2020, Msimbazi catchment experienced urbanisation, with significant increase of built-up area and bare soils. These land cover classes seems to be expanding at the expense of grassland and forest area. The study also projects further increase of urban built up areas in the future encroaching the grassland class and forests land cover class downstream the catchment. Moreover, this study shows the sensitivity of River flow regime to land cover changes in the catchment indicating the increase in imperviousness of land surface mainly due to urban built-up areas leads to increase of magnitude and recurrence of flood discharges along Msimbazi catchment. 

The observed trend calls for attention to the importance of conservation of the catchment features and proper urban planning so as to ensure sustainable environment preventing the projected urban sprawl in the future that can lead to further increase in flood magnitudes and recurrence of flood discharges.
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