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The environmental impacts of intense urban sprawl are the increase of impermeable surfaces, which increase the runoff 
volume and the urban problem in streambeds. The study area concerns Fez, which covers an area of 105 km². Remote 

sensing data (Landsat images and Google Earth), hydro-meteorological data, topographic maps, census data and field data 
were used to identify different patterns of land-use land-cover changes related to the growth of the city for the period 1984-
2013. In this research, we have analyzed the relationship between urbanization and land-use changes and their impact on 
cityscape in Fez and the importance of the increase in impervious surface areas. The HEC-GeoRAS model was used for 
flooding risk mapping. For land-use mapping we combined spring and summer images. In the summer image, the Fez urban 
area appears unvegetated and is distinguishable from forests and orchards. However, the spring image was needed to separate 
vegetated areas from urban areas with significant amounts of asphalt and concrete and other impervious surfaces that are 
spectrally similar to bare soil in a summer image. The importance of multi-temporal imagery was confirmed by determining 
the transformed divergences for the dataset (Two images in 1984 and two images in 2013). This approach has demonstrated 
how landscape changes can be derived from satellite imagery in the urban spatial structure. Interpretation of Fez’s growth over 
a period of 29 years allows a deeper understanding of growth mechanisms, underlying drivers of urban expansion, and their 
effects on local livelihoods. The main direction of urban expansion in Fez was expansion and increased construction on the 
West and South of the city. The consistent and high impervious surface data provided the Landsat classification is critical to 
develop new flood management strategies for protection as well as for rehabilitation.
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