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Urban Growth Development in Al-Madinah Al-Munawarah since
Prophetical Era till the year of 2022 A.D (1 A.H/622 A.D) - (1443 A.H/2022 A.D)
by Integrating Artificial Neural Networks with GIS

Abstract

Urban Growth Studies occupies vital and prestigious research topics among Urban
Geography scientific community and its related field branches. Urban Growth Dynamic
Analysis is considered as one main pillar in the study of Urban Geography. It is based on
studying the internal urban structure that can see and examine the city from inside according
to different framework of spaces that would be defined. Thus, some internal structure
components are concerned with highlighting and studying relationships and changes in the
inner urban texture of the city by examining its morphology, structure and land use. Moreover,
this urban internal structure study attempts to offer a strategic plan for developing the urban
mass-area which targeting the existence of a balanced urban system that would be capable of
having continuity, absorption and containment for the accelerating population increase.

The urban growth of Al-Madinah Al-Munawarah is considered as a very special case study.
This city gained its existence and growth from an intrinsic strength related to its main religious
function over time, along with its own cultural structure. Therefore, this research attempts to
explore and study the urban characteristics of the first existing Islamic city in the world through
monitoring and tracking its urban growth stages over time and determining urban growth trends
across different historical and recent time periods. Moreover, it examines and identifies
economic, social and political variables that affected the urban growth development of the city.
It also aims to correct some orientalists’ misleading theories and opinions about Islamic cities.
Additionally, it aims to monitor urban growth in order to improve, develop the city'
performance and increase it cultural effectiveness. Furthermore, this growth was monitored
and studied in the last half-century of the period of study by integrating Remote Sensing-based
Artificial Neural Networks -as one of the most crucial intelligent method of GeoAl- with GIS.
The urban mass-area were extracted from the classified satellite images in six different time
periods. Based on this, growth trends with areas and distances of expansion were determined
for each course. Thus, urban growth resultant outputs in terms of the form, texture and
ecological processes were examined, as well as measuring and forecasting the growth till the
year of 2050 A.D. Finally, the study ended with the creation of an Urban Development
Structural Model to evaluate the Spatial Suitability by using Geo-spatial modeling of future
urban growth, based on 11 variables were selected and defined by the researchers to build their
model.

Keywords: Al-Madinah Al-Munawarah, Urban Growth, Remote Sensing, Geographical
Information Systems, Artificial Neural Networks.



