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Developing cities have seen their economy growing
progressively with increasing urbanization. Urban planning in
rapidly growing cities needs decision support tools for policy
analysis, scenario building, and prediction in the early stages of
land-use planning. The majority of existing urban expansion
research which are focusing on land rich North American cities
do not provide enough evidence to study, patterns and process
of urbanization in rapidly growing developing cities. This
research examines the issue of the informal urban expansion in
Greater Cairo Metropolitan Region (GCMR) and tries to fill the
need for research that explores the relationship between
existing policies and future growth trends in rapidly growing
cities.

This research had three major objectives. The first objective
was quantifying spatial and temporal patterns of informal urban
expansion in the study areas. The second objective was
exploring socio-economic and physical driving forces of
informal urban expansion and explaining their relative
influences. And the third objective was assessing the effects of
different policy interventions by simulating future informal
urban expansion patterns and to identify the impact on
agricultural lands. The research results were organized in the
following order.

1. Examination of spatial and temporal characteristics of

informal urban expansion using remote sensing datasets
between 2004 and 2013 revealed fragmentation, discontinuous

development, low density of land use growth, and low
population densities in informal urban areas. The analysis of the
past housing policies revealed that the existing policies were not
effective enough to meet the urban housing demand among
young generation resulting accelerated growth of informal
urban areas.

2. The analysis of physical driving forces demonstrated the
decreasing significance of the central business districts of Giza
and Cairo and the increasing significance of local urban centers
on informal urban expansion. Moreover, accessibility factor
was identified as a significant force. A questionnaire survey was
conducted among planning professionals to identify the socio-
economic driving forces of informal urban expansion and to
analyze their relative influence within Giza Governorate. The
results from that study revealed that increasing population has
high significance as a driving factor among all sub-sectors. The
study explained the unsuitability of current planning policies to
control informal urban expansion in the study area. Moreover,
the results highlighted significant differences in relative
significance of driving factors among three sub-sectors. These
results highlighted the need for local urban plans that reflect the
needs of each sector. ‘

3. The third stage of the research investigated the consequences
of different policy interventions on future informal urban
expansion patterns and its potential risks on agricultural lands.
A model based on Markov chain, cellular automata, and the
logistic regression model was used to simulate three urban
development scenarios namely; historical growth trend,
compact growth, and growth based on official urban plans.
Under the historical growth trend, and official urban plans
scenarios, the informal urban areas would cover the whole
study area in future. Informal urban areas will expand
discontinuously around major urban areas, and continue along
major roads under the compact growth scenario and will be
effective in meeting the goal of environment protection. The
SLEUTH simulation model was applied to investigate above
three growth scenarios in the middle sector. The results were
consistent with the predicted patterns of previously applied
Markov Chain model. These findings demonstrate that the
urban development and the agriculture conservation are
conflicting goals. The historical growth trend scenario is
preferable if the priority is given to urban development.
However, the other two scenarios are recommendable if the
priority is conserving agriculture lands.

This research shows the informal urban expansion in Giza
Governorate of Cairo metropolitan region was a discontinuous,
low density, and a fragmented process that has a negative
impact on life standards. And the scenario analysis identified
the physical and socio-economic parameters that need to be
considered in the future planning process to control continues
informal growth and to save the agricultural land. Improving
life facilities in existing urban centers, and developing local
urban policies were recommended to uplift informal urban
areas. This research shows that urban development policies of
housing and land supply with a focus on the economic

wellbeing of migrant population and local conditions are vital



for controlling informal urban expansion in Greater Cairo
Metropolitan Region. The contribution of this study to the
research on urban dynamics of rapidly growing cities is
significant. Therefore, this thesis is worthy of the doctoral
degree in engineering,.

HROGRENER

The candidate explained his research clearly during the final
oral examination. Examiners asked questions regarding
informal urbanization, evaluation methods, driving factors of
informal urbanization, and application of research findings in
the future planning process. The candidate has explained his
research findings to answer those questions adequately and
clearly. The public presentation was conducted in front of an
audience from both the university and outside. Answers to the
various questions from the audience were clear and adequate to
satisfy the audience. Therefore, the applicant has completed the
final examination.
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