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Abstract:

Remote Sensing and GIS Application in Spatiotemporal Analysis of
Geomorphological Effects on Urban Expansion in Minya Area during
1973-2023

Remote sensing and geospatial technologies have recently played an
effective role in mapping human-environmental interaction and developing
geospatial solutions for many of the environmental and geomorphological
determinants and hazards that threaen urban growth and sustainable development
worldwide. GIS have a tremendous ability to collect, store, display, analyze and
model geospatial big data from various sources, scales and times. This study aims
to conduct a spatiotemporal analysis and assessment of the dynamic relationship
between urban growth and geomorphology in the Minya region during the last fifty
years (1973-2023). In this study, Landsat time series satellite imagery captured
over successive periods (1973, 1984, 1993, 2003, 2013, and 2023) within a 10-
year interval was used to track emerging changes in urban areas and determine
their growth trends and patterns. This study mainly applied GIS to study spatial
variations, relationships and differences in urban growth patterns and directions
over time, as well as to study the geomorphological constraints controlling urban
growth and development. Remote sensing and GIS techniques were integrated to
create a personal geodatabase that includes the spatially significant variables of
spatiotemporal analysis of urban growth and geomorphological characteristics of
the study area, including terrain, drainage basins and streams, slopes, waterbodies,
sand dunes, geology, cities and villages, and roads. The results indicated that
geomorphological and terrain characteristics (fluvial, aeolian, alluvial fans and
drainage basins) mainly control and detect the spatial distribution of urban areas
and their growth patterns and directions. This study recommends the use of
advanced geospatial technologies such as high-resolution satellite remote sensing
imagery, drones, and GIS-based artificial intelligence techniques for urban growth
modeling and spatiotemporal analysis to understand the spatial autocorrection
between local landforms and urban expansion.

Keywords: Urban Expansion, Sustainable Development, Geospatial
Technology, Spatiotemporal Analysis, Remote Sensing Time Series.
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