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Monitoring Urban Growth and Predicting Its Future Changes in
the City of Arish using Geographic Information Systems and
Remote Sensing

Abstract

The urban development in the city of Arish is one of the most
important pillars upon which developmental plans are built, especially
in recent times as the state aims to develop the Sinai Peninsula. The
city is one of the most significant cities in North Sinai and the capital of
the governorate. Not only that, but it also represents the largest city in
the Sinai Peninsula. Studying urban trends and modeling them in a
useful manner is considered crucial and highly complex due to the
abundance of related data.

Geographic Information Systems (GIS) have proven successful in
handling a vast amount of geographic data, both spatial and descriptive,
on a large scale. The City Engine environment within the ARC GIS
suite of programs is one of the leading applications for 3D modeling
and creating future urban area models. It allows for simulating urban
growth and its geographic extensions over different time periods and
predicting future growth.

This study aims to use 3D modeling to examine urban growth in the
city of Arish and predict its future expansion. It also seeks to highlight
the importance of these systems and their ability to simulate reality, in
addition to creating a library of geographic phenomena representing the
essential elements of urban development, including roads, parks, street
lighting, residential and service buildings, and other infrastructure. The
study also involves demonstrating the topography of the land expected
to undergo urban growth. This is achieved through programming a set
of urban generation rules that can be reused for modeling urban
development in other cities within the country.

The study reached several conclusions, most notably mapping the
most suitable areas for future urban growth in the city of Arish. It
estimated about 11.7 KM? for areas with high suitability, 6.7 KM? for
areas with medium suitability, approximately 12.8 KM? for areas with
low suitability, and 28.2 KM? for areas with very low suitability.
Additionally, the study identified about 34.7 KM? as unsuitable for
urban growth for various reasons.

Keywords: Al-Arish city, urban growth, future urban predication, 3D
modeling, urban simulation, Arc GIS- City Engine.
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