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Southeast Asia is one of the regions experiencing the most rapid urbanization in the world.
Urbanization has adverse effects to the environment of cities and peri-urban areas, and
deforming water cycles by land use change and over uptake is a significant problem. It is urgent
for city authority to take actions upon the urbanization-water balance issue. Monitoring
urbanization periodically using consistent and qualified data is needed to facilitate the analysts
to construe the urbanization dynamics and projecting its future to set up a sustainable
development plan. The advance technologies in geoinformatics can provide the maps and spatial
statistics of current and forthcoming urbanization and water cycle. However, the shortage of
accurate, reliable, and frequent geoinformation in Southeast Asia is hazardous for applying such
technologies. Therefore, this study aimed to seek for the adaptable approach to the region of
limited geoinformation in investigating spatio-temporal urbanization dynamics.

Chapter 1 provided an introduction to the amplifying issue of urbanization and its adverse
effects to water resources world-wide and particularly in Southeast Asia that hinders the
achievement of Sustainable Development Goals, reviewed on previous studies to elaborate the
issue and various approaches of urban change detection using geoinformatics techniques. It
selected Yogyakarta, Indonesia for the case study region as the typical one facing the issue of
urbanization and water resources shortage and stated the objectives of study.

Chapter 2 developed a robust binary classifier and a front-end data conditioning method using
satellite images to generate urban land cover maps. The classifier was successfully trained with
stochastic gradient boosting algorithm using a single medium spatial resolution LANDSAT-5TM
in 2005 and a reference land use map in comparatively similar period. The key success of
implementation to the land use classification was the histogram matching technique of
multitemporal satellite images to predict urbanization progress without frequent ground truth
data. Validation of the model based on land use statistic data revealed the utility of the approach.

Chapter 3 applied a Land Change Modeler to analyze the land cover change as well as to
identify the main urbanization driver in the study area and then to project the future state based
on the potential driving factor scenario. The land cover maps in 1999 and 2005 classified in
Chapter 2 were used as the inputs for change analysis together with twelve potential urban
drivers. The model showed high accuracy and reveals that the foremost drivers of urbanization in
the Yogyakarta City and its peri-urban were the density of- and the distance to- universities.
Future projection maps in 2030, 2040 and 2050 were demonstrated by the approach.

Chapter 4 assessed the water budget in a catchment where Yogyakarta City and its peri-urban
area stand by adopting a distributed monthly water balance model. The model was a hybrid of
Xinanjiang model and TOPMODEL modified to take water uptake from ground water into
account. The significance of the approach was to map the water resources state change by the
distribution of saturated area in a watershed. The model demonstrated the saturation
distribution change by the intensified water uptake by expanded urban area in dry season.

Finally, Chapter 5 summarizes the findings of the previous three chapters comprehensively,
including limitations and recommendation for further research.
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