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Population growth, rapid urbanization, economic growth and industrialization in medium
income countries have led to a serious increase in pollution and degradation of natural
environmental conditions. This has been a serious problem in many Asian developing countries.
Proper understanding of future urbanization process is an important aspect of planning
sustainable urban areas. In these countries the urbanization is occurring at an alarming scale
during last few decades. The urbanization statistics does not realistically represent the real
problems of those cities. Problems facing each city are unique as they are based on unique
‘spatial, environmental, economical and social conditions. On this background planning practice
must be based on better spatial, social, economical knowledge of the urbanization. A possible
starting point for understanding these problems is to analyze the urban growth patterns and to
project their spatio-temporal dynamics. Therefore tools that could be used to predict and
analyze future urban scenarios will be helpful for planers. Recent developments in spatial
dynamic modeling and expert systems provide promising scenario. Cellular Automata has
many interesting features that can be applied to urban modeling purpose. In recent years there
have been a many applications. CA has been employed in the exploration of many urban
phinomina. These areas ranging from urban phenomena, traffic simulation, and regional scale
urbanization to land use dynamics. With about a decade of development and evolution the
knowledge on urbanization process and its modeling in developing is far behind that of]
developed countries. This research is proposing dynamic urban growth model for the cities of]
Asian developing countries. First we developed a generic Cellular automata model that can
predict the urban growth process based on historic growth trends and environmental condition.
We calibrated this model for Colombo Urban Area of Sri Lanka. Later we extended the
capabilities of the model to predict urban population trends based on land use zoning policies.
In the third stage we developed the model that it can predict the growth patterns derived from
land use regulations. From process of developing theses models we derived dynamic modeling
techniques for Asian developing countries. The generic CA model proposed in this study
assumes that urbanization is a self-organizing system. The model proposed in this research
belongs to this class of models. If the model to be realistic and to be comprehensive, it should be
able to recreate reasonably accurate picture of the urban growth and capture the effects of]
factors of urbanization. To improve this aspect of the study I have carried out extensive study
of factor of urbanization. Therefore this model is based on numerical studies done on the
Colombo Urban Area. A database was prepared on GIS for the model and the cross analysis of]
the simulation results. Later the simulation results are studied against the previous research
findings of data analysis. The model was calibrated for the Colombo Urban Area and accuracy
and the reliability was calculated using numerical and visual methods.




For simulation, two types of data was used. The first type is the initial conditions of the urban
area. The other type is the data acting as constrains for the urbanization process such as
topology conditions. The concept of the model is based on three important relationships. The
first one is that the CBD works as the main urban center and it effects the urbanization of the
CUA. At a considerable distance this effect will be marginal. Therefore the model considers
only the CUA. The second one is the relationship between roads and urbanization. The third
assumption is that some growth occurs spontaneously without existing urban areas.

Next we modified generic model and purpose a land use planning support tool (ILUSS) in
developing countries. ILUSS consists of an urban growth model and a land use zoning map
support tool. The urban growth model is a Cellular Automata (CA) model, and population|
density by grid cell is calculated. The purpose of the land use zoning map support tool is to
create zoning maps including residential, commercial, industrial and preservation zones. This
tool used an AHP method in order to consider criterion for judgment of users. In order to
develop the ILUSS, these two models were incorporated into ArcGIS (ESRI). It is possible for
this tool to execute two tasks. One is for the land use zoning considered with urban growth
trend. And the other is for the urban growth calculation based on a land use plan. The
usefulness of ILUSS was discussed by analyzing the results of application to the Colombo
Urban Area in Sri Lanka and considering comments about this tool from urban planners.In the
third stage of the study the Cellular Automata (CA) model was modified to predict the
urbanization patterns arising from land use regulations. This model was applied to predict|
regulation of urban growth on paddy lands in the Colombo Metropolitan Region (CMR). The
data needed for this model was derived from classified remote sensing data. Most of the historic
map data available for the CMR before 1990 are temporally sporadic and spatially incomplete.
As an alternative to maps, classified remote sensing data are used to analyze the urbanization
process. Logistic regression is applied to derive factors of urbanization and the various
relationships among them. The relation between 'urban' and 'non-urban' serves as an
explanatory variable. The factors explaining that relationship are calculated by exploratory
logistic regression analysis. The probability calculated from the statistical model is used for CA
transition with a random number. Several growth patterns are simulated based on a range of]
transition thresholds to test the CA model. Status quo growth and several growth control
scenarios are simulated for the period from 1987 to 2002 based on an optimum threshold. The
simulation result of the status quo growth is evaluated with several evaluation methods. The
level of agreement between the estimated result from the status quo model and the actual data
is 62%, while the multi-scale goodness-of-fit method produces highly accurate values for the
given range of resolutions.

The design of the generic CA model in the first stage of the study has an important feature
relevant to the urbanization patterns of developing countries. The inclusion of spontaneous
growth in to the model assumes that there are factors that are difficult to assume at the
starting point of the simulation. The economic growth, population increase generate various
growth patters that were not possible to derive using historical growth patterns. And CA
provides a mechanism to simulate this type of growth by way of spontaneous allocation of]
cells. Next study uses logistic regression to calculate the relationship of urbanization
factors with land-use data derived from classified remote sensing images. This method
provides an advantage over using map data that are temporally sporadic and spatially
incomplete. Empirical methods for analyzing data provide more interpretable modeling
output. Logistic regression has been used to interpret spatial data in many of the earlier
studies. This study proposed a method to use probability calculated with logistic regression
within the CA model.




