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URBAN GROWTH OF DAMANHUR CITY:
A STUDY USING CELLULAR AUTOMATA,

(SLEUTH) MODEL
Dr. Hany Samy Abdel Azeem Abu El Ela !

Abstract:

Most cities in the Arab Republic of Egypt
suffer from the problems of urban growth
and its consequent inadequacies of availa-
ble resources, particularly, the encroach-
ment on agricultural land around cities is
one of the most important manifestations
of it. This has prompted urban planners
and geographers to pay attention to this is-
sue trying to manage it and predict its fu-
ture trends.

A number of geographical studies have
recently emerged, aimed at achieving a
good level of spatial understanding of
the causes, trends and behavior of urban
growth. So, the literature of geography has
witnessed new concepts such as sustaina-
ble development, smart growth and mod-
eling tracking, by so doing, the impact of
factors influencing it at every stage.

This paper aims at studying the urban
growth of Damanhur city (one of the Nile
Delta cities) by investigating its stages.
It applies "SLEUTH" (one of the urban
growth simulation models) to extrapolate
the image of the city future growth. The
study uses Arc GIS (10.3) Erdas Imagine
(2012) and SLEUTH (2.1) in data prepara-
tion and analysis.

The SLEUTH model has been developed
from the original one, known as "Cellu-
lar Automata" at the American Universi-
ty of California. This has been conducted
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through developing of an algorithm. based
on the spatial characteristics of a location
and its neighbors status by the activation
of a number of spatial rules in order to sim-
ulate the urban growth in its development
stages.

Choosing "SLEUTH" model was for a
number of reasons : its ease to use, com-
patibility with the remote sensing and GIS
data, possibility of following results, and
the model with its instructions could be
downloaded from the Web.

The "SLEUTH" model was calibrated
based on a number of sequential satellites
images and some geographic character-
istics of the studied place to simulate the
growth behavior in its different stages, and
then concludes precise measurements of
the impact of varied geographical factors
on this growth, with an aim of using it to
predict the dimensions and axes of the fu-
ture urban growth.

I Ass. Prof. of Urban Geography and GIS, Faculty of Arts, Fayoum university.
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2 Masekj. G., Lindsay F. E. and Goward S. N. (2000), Dynamics of urban growth in the Washington DC
metropolitan area, 1973-1996, from Landsat observations, International Journal of Remote Sensing, Vol.

21, No. 18, p.3473.

3 Batty, M. et al. (1999), Modeling Urban Dynamics Through GIS- Based Cellular Automata, Computers,

Environment and Urban Systems, 23(3), pp. 205-233.
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Case Study: Damanhour City,Thesis Submitted to Institute of Graduate Studies and Research, Alexandria

University.
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