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Abstract

Urban environment management requires the necessity of appropriate planning
for development activities and their spatial policies, in all population complexes
from cities or villages at the national level in general. The study seeks to integrate
the statistical, spatial and temporal aspects of analysis and interpretation in its
subject, through the approach of integrating geographic information systems (GIS-
ArcMapl10.8) and remote sensing (Idrisi TerrSet 17) programs, with the aim of
achieving integration in building models. The study used the land change modeler to
monitor urban changes, revealing spatial variations for the extended period
(2000/2020 AD) , and then using the Cellular Automata-Markov model to simulate
urban growth in the future, and to predict expected urban changes up to 2040 AD,
identifying urban growth trends in Al-Ahsa Oasis and thus interpreting them by
comparison and analysis. The study relied in its data on the (Landsat7/8-ETM™)
satellites, with two satellite visuals for the years (2000-2020 AD) , with a spatial
accuracy of 30 meters, and a projection system (UTM) , in addition to the base map
of Al-Ahsa Oasis issued by the Municipality of Al-Ahsa 2015. The field study was
also used to review the classification samples of Supervised Classification, and
extracting the map of urban growth in the study area.

The study explained quantitatively and spatially the positive urban increase at
calculating of the space areas, and its negativeness at calculating the agricultural
areas. The study also completed the spatial simulation and future prediction of the
expected spatial changes until 2040 AD in Al-Ahsa Oasis, which has an area of
(626) km?, and the study evaluated the accuracy by applying (Kappa) coefficient to
measure the extent of compatibility and difference between the two models.

The results of this study summarized that there is a continuity in the upward
trend in the urban increase in its general form, and this increase is a positive case as
a result of the expected population increase and the consequent urban expansion and
economic activities. The trends of urban growth axes between the two models also
agreed in the same direction, and this indicates that the development plans are
proceeding correctly if the same natural and human conditions persist, and the study
recommended the merge integration between the models with a high agreement.

Keywords: Al-Ahsa, Urban Development, Urban planning, Cellular Automata-
Markov, kappa coefficient.
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