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Abstract of Thesis

Name ( YUAN KUN )

A study on comprehensive walkability assessment in historical cities: the case of Xi'an and Kyoto

Title (BB BIT D REMAR Y +— B B U T ¢ BT BIFZE - 152 & 504 il L L0)

This study aimed to identify areas of improvement in historical cities that would encourage and facilitate
walking activities as part of a larger effort to make pedestrian-friendly cities. Walkability is an important
indicator when pursuing sustainable urban development, especially in the fragmented historical blocks affected
by modern development. To this end, it examined the walking environments of two representative historical
cities, Xi'an and Kyoto, as case studies, and comprehensively analyzed the specific effects of street structure
factors and street scene factors to determine which aspects positively impact walkability.

Chapter 1 presented the general background of the study as well as the problem statement, objectives, and
significance of the study. Included are explanations of the study areas and previous studies related to walkability.

Chapter 2 examined the changes in urban spatial structure and accessibility of street networks using the space
syntax method during the process of modernization in the historical cities Xi'an and Kyoto as case studies. It was
found that the values of Int-Rn, which indicate the degree of long-distance accessibility, for the two cities
increased over the years. This suggests that the modernization of the two cities was heading toward motorization.
Furthermore, the findings showed that the topological center in the main urban area of Kyoto expanded outward
from 1902 to 2020 simultaneously in both the horizontal and vertical directions. On the other hand, in Xi'an, the
area expanded from one topological center near a bell tower in 1949 to two topological centers in 2019. It was also
found that intelligibility (meaning the connectivity of the respective regions) increased in both Xi'an and Kyoto.
This suggests that the local centrality of the regional urban space was integrated with the global space.

Chapter 3 presented indicators developed for evaluating the walkability of a historic city obtained from
reviewing previous research with the aim of identifying improvement areas that promote walking activity in a
built environment in a historical city as part of pedestrian-friendly city. Using these indicators, we evaluated
walkability in Xi'an and Kyoto, and examined the key factors that improve and hinder the walking environment
in a historic central district. The findings showed that for assessing walkability in historical cities, combining
macro-scale indicators that measure accessibility in terms of street structure at district scale and micro-scale
indicators of the built environment that affect daily human activities and walkability is very important. It was
also found that these two types of indicators are independent of each other. In the case where both macro and
micro indicators are relatively high, the places with good walkability in historic cities have relatively good
accessibility, spacious sidewalks, and more vegetation in common. Furthermore, this research identified two
types of walkable places: one with many attractive shops embedded in a traditional cultural street landscape, and
another with an obstacle-free, clean and tidy built environment. The lessons of this chapter are that for Xi'an to
improve walkability, the built environment and street infrastructure need to be improved by reducing obstacles
and maintaining the historical street view. On the other hand, the findings showed that for Kyoto, while still
maintaining its good walkable environment, the focus should be on improving the vitality of its streets.

For Chapter 4, we examined the changes in the street scenes of the main urban areas of Xi'an between before
and after the COVID-19 pandemic through image segmentation by using street views of selected points. It was
found that the basic street network or structure has remained essentially the same. However, while the

”

proportions of “building,” “road,” and “vegetation” did not change substantially between the two periods, the
proportion of the “presence of people” fell greatly, whereas the those of obstacles such as "fence/stall" and
"motorcycles" increased. It revealed that such unexpected incidents as COVID-19 led the change of street
scenes, thus these factors should be considered in walkability assessment for future research.

Chapter 5 summarized the major findings of this study, presented recommendations for future research, and

concluded this thesis.
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