©
2017 2021

Mathematical urban systems modeling and analysis using the complex network
framework

Ishizaki, Kenji

3,400,000

We have developed an algorithm for a network growth model that takes into
account the spatial arrangement of cities. The model was tested on hypothetical spatial
arrangements, from regular lattice assumed in central place theory to random arrangement.
Furthermore, the model was applied to the hierarchical structure and distribution of Japanese cities

restored from past literature and data. As a result of applying the model to numerical examples and
real-world data, the conditions of spatial arrangement and hierarchical structure in which
properties of small-world network and scale-free network appear have been clarified to some extent.
Finally, in order to verify the network properties of current urban system in Japan, the inter-urban
linkages measured from business-to-business transaction data were examined. The results represented
a markedly scale-free network structure concentrated in Tokyo.
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