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Fig. 12 Changes in relative population density in each administrative district of central city
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The characteristics of urban spatial expansion
in Nanjing since 1936

HAO Lisha"?, WANG Xiaoge', QIAO Wenyi', ZHANG Li"’

(1. School of Geographical Science, Nanjing Normal University, Nanjing 210023, China;
2. Jiangsu Center for Collaborative Innovation in Geographical Information
Resource Development and Application, Nanjing 210023, China)

Abstract: The development of urban road network is one of the main driving forces of urban
spatial expansion. Based on the urban traffic maps in 1936, 1949, 1971, 1982, 2001 and 2015,
the urban axis maps of Nanjing were extracted for the corresponding years. With the
Integration Index, Urban Expansion Intensity Index (SS-EII) and the Intelligence Index, which
are all based on spatial syntactic analysis, the trends, characteristics and evolution stages of
urban spatial expansion in Nanjing from 1936 to 2015 were analyzed, and the spatial expansion
quality at the accelerated expansion stage was discussed. The results are as follows: (1) In the
80 years, the urban road network of Nanjing has been integrated into a whole from the original
regional isolation, and the primary and secondary roads tend to be clear and neat. The early
urban area was composed of Xinjiekou as the single center, and along the north-south, east-
west and northwest major roads respectively, the urban area gradually expanded, forming a
multi- center spatial structure. (2) The urban spatial expansion in Nanjing experienced three
stages, that is stagnation (1936-1971), revival (1971-1982) and acceleration (1982-2015), and
achieved an all- round expansion to the southwest, northeast, south and northwest. At the
stagnation stage, the urban space maintained one single center, mainly along the northwest,
southeast and northeast axes, there was slow infilling within the old urban area. At the revival
stage, the urban space broke through the boundary of the Ming City Wall to expand in four
directions, and some small- scaled regional centers gradually appeared in the northwest and
south of city. At the acceleration stage, the urban space greatly expanded along the northeast-
southwest and northwest-southeast axes, resulting in the urban multi-center structure. (3) At the
acceleration stage, the quality of spatial expansion was generally high. The construction of
transportation network followed the expansion of urban land use, and gradually caught up and
matched with it, even begun to lead the directions of multi- center diffusion in the city.
However, due to the lack of traffic links among the multi- centers, the integrity and spatial
efficiency of the urban space generally declined. In summary, the general trends and
characteristics of long- range and large- scaled urban spatial expansion can be reflected by
analyzing the evolution of road network and SS-EII, and the urban multi- centers and their
evolution can also also accurately extracted. Compared with L-EII, R-EII and the Intelligence
Index, the quality of urban spatial expansion can be also evaluated. In view of the current lack
of links between urban multi-centers, in the future, the traffic links between the urban centers
and the sub-centers, as well as between the sub-centers, should be further strengthened, so as to
improve urban traffic efficiency, organically decentralize the urban economy and population, as
well as improve the organization integrity of urban multi-centers. In the future study, further
considerations should be given to the impact of road attributes and subway networks on the
topological relationship of the axis map and the accessibility of urban space.

Keywords: urban spatial expansion; traffic network structure; space syntax; SS-EII; Nanjing



