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Introduction
Floods are among the most destructive natural disasters around the globe affecting human lives and infrastructures. Floods are difficult to monitor on large scales, because they are determined by local conditions such as precipitation, slope of terrain, drainage network, protective structures, land cover, and other factors.
Timely information during water related disasters is of utmost importance for flood preparedness and risk reduction. Actual flooded area observatory and monitoring is an expensive and time-consuming exercise. Satellite remote sensing can provide a quick and affordable approach for concurrent floods detection at different scales. This is important as it facilitates timely information for emergency response to Disaster Management departments, even in ungauged catchments. This study presents a novel approach to flood monitoring using satellite technology mapping flood affected spaces.
Methodology
An open-source water detection algorithm was developed that employs readily available satellite images and the Google Earth Engine platform. Both primary and secondary data were collected. Primary data was used for validation of the output maps. Primary data sought in this study includes a survey of recently flooded areas was carried out to identify the high-water-mark data. GNSS survey of High-water-mark indicators, including mud-lines on bridges and buildings, tranquil-high-water indicators on stream edges, wash and cut-lines on floodplains, etc., were collected after floods events. These marks indicate the points that show the evidence of the inundated area extent on the area. GNSS survey data was collected by GNSS receivers. For Dar es Salaam, these were taken by the research team, also with the help of google earth and Sentinel-1 Satellite Images. However, Ministry of Water, Tanzania supplied the data for Singida region flooded area and lakes after we requested their assistance in this validation exercise. Other secondary data like Digital elevation model (DEM)from HydroSHEDS, MODIS land cover, and Tanzania region shapefiles were used to improve flood detection algorithm. Sentinel-1 images processing was carried out on Google Earth Engine (GEE) platform and used a change detection approach for flood mapping.
Results
Starting with Dar es Salaam, after the required parameters were set on GEE, the code was run to obtain the flood map required. The resulting map shows a total of flood extent estimation of about 1628 hectares while the most affected area is Msimbazi valley. Also, with 14209 as estimated number of exposed population and a total of 324 hectares estimated affected urban areas. Least to no cropland in Dar es Salaam is affected with floods, as Dar es Salaam isn’t known to be an agricultural city. The Algorithm prove to map floods at Msimbazi and Jangwani as being the most flood prone areas in Dar es Salaam. For the case of Singida, floods were not observed to be concentrated in a specific area of the map. However, areas in close proximity to lakes in Singida were seen to be the most flood prone. This includes areas around Lakes Singidani, Munang, Kindai and Kitangiri. The result was validated by GNSS collected data which revealed the GEE algorithm approach supports mapping the flood extent areas.
Conclusion
Based on the results of the study, it summed up that through freely satellite images can assist in determining and estimating the extent of the flood on a large scale. Also GEE platform can act as an operational tool for rapid timely mapping of floods at any area of a country. This method would be a basis of coordinating appropriate damage assessment activities, and providing relief to the victims.
Also, this approach will enable the formulation of atlas for past and present flood event which would serve as useful resource of information for policy makers, planners and civil society groups specifically on possibility of planning and monitoring development activities ongoing on flood prone and floodplain areas
Experience
During the internship period, I was able to apply practically the knowledge from the courses which I learnt theoretically in University. For example, in remote sensing course, I understood well on utilizing satellite datasets in mapping hazardous event like floods. Also gained the intensive skills in operating software like Arc GIS, QGIS, ENVI, SNAP and Google Earth Engine platform for mapping purposes. Through this CAWESDEA program I had an advantage of meeting different professional in water sector through conferences and research exhibition. Another important gain, I learnt on how to write a research paper.

