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Preface

Landscape ecology system is a complex system, which consists of physical, social and
economic subsystems. The complexity is an essential characteristic of landscape spatial system
because of complicated properties, such as non-equilibrium, multi-scale, indeterminacy,
hierarchy, self-organizing, self-similarity, random city, and soon. At the same time, landscape
spatial system is a spatiotemporal system. Thus, landscape spatial pattern can’t be revealed until
the concepts of time and space are integrated into one uniform framework. Wearers, to simulate
the dynamic behaviors of the complex system, some new theories, methodologies and
techniques concerning complex system were used to construct system models and to make
simulation.

Landscape ecology has been used to be work frame of ecosystem researches on biological,
physical, societal causes and consequences of spatial variation in landscapes. Landscape
structure change could reveal the driving forces and interactions based on joint complex system
with physical, biological, political, economic and social course. Most landscapes have been
influenced by anthropogenic disturbances, and the landscape pattern is the results of subsystem
even patches development under natural and human activities. The heterogeneity of landscape
structure is distribution of species, energy and materials, made their function diversity in flow of
species, energy and materials among the elements. Recent research in landscape ecology has
focused on pattern change and the effect of disturbance to be quantified. The occurrence of
disturbance by natural and human activities directly influence the structure, dynamics and
ecological process of landscape pattern. By analyzing ecological patterns and function at
different spatial and temporal scale, landscape ecology offers some of the most successful
examples of the uptake of ecology in policy or management. Moreover, many studies on the
dynamics of landscape pattern indices have been conducted for different patch types in artificial,
binary landscapes, creating a need for additional assessments in natural landscapes. It has
significant theoretical and practical value to study landscape pattern change by multi- subject
cooperates.

Spatial tools such as geographic information systems (GIS) and remote sensing, which has
simplified landscape pattern characterization by quantifying and capturing aspects of landscape
structure included fragmentation indices, patch shape indices, or fractal dimension, have given
ecologists unprecedented capacity to quantify landscape pattern and understand spatial
heterogeneity and landscape structure change.
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How to build the mathematical model of the landscape change is the key issue of this
research. Cellular automata, a completely discrete and local gird dynamic system, is a
representative model for simulating complex system, and especially suitable for complex system,
to build cellular automata based and to make simulation are the main task in this dissertation.

The main aspects in this dissertation are listed as following.

1. Based on TM, ETM, terrain map and resources data, taking from field, vegetation type,
disturbance and genesis feature, landscape types were divided in Pearl River Delta zone.

2. With the aid of the GIS software and landscape pattern analysis software, the landscape
spatial pattern of the region was analyzed and assessed using landscape ecological principles.
We calculated landscape indices, and quantified landscape transformation processes to determine
the nature and magnitude of landscape structural changes within Pearl River Delta zone.

3. With the study object of urban forest, We analyzed the present status and characteristics
of urban forest meta population structure in different habitat. By analyzing the species of
Cratoxylum cochinchinense communities, effect of rapid urbanization on urban forest were
studied. The research showed that regressive succession from subtropical evergreen broad-leaves
forest to secondary shrub forest would speed up.

4. Therefore, inspired by the theories of complex system, The model for complex spatial
system simulation, an extended cellular automata model with the name of GeoCA, is used.
Furthermore, the dynamic complex behaviors of hypothetical cities are simulated through the
GeoCA system.

5. Dynamic evolution behaviors of the Hypothetical cities are explored thoroughly using
GeoCA system. And through the experiments, some principles and characteristics for urban
growth are testified. At last, a case study for the simulation and prediction of explosive urban
growth of Shenzhen, a city in Pearl River Delta, is conducted.
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Fig.1-1 Classification of System Based on Complexity
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Fig.1-2 The Scheme of the Theories of Complex System




