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Fig. 1 Overall 3D trend of daily HSR flow
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Fig. 2 Spatial pattern of urban daily HSR flow
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Fig. 3 Intercity HSR connection visual network
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Fig. 4 Spatial pattern of centrality
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Tab. 2 Density matrix of core-periphery structure
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Tab. 3 Core memberships in HSR network
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Spatial characteristics of Chinese high-speed railway network
from the perspective of daily flow

CHU Nanchen*?, ZHANG Pingyu', JIANG Bo®
(1. Northeast Institute of Geography and Agroecology, CAS, Changchun 130102, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Resource and Environment, Northeast Agricultural University, Harbin 150030, China)

Abstract: This paper studied the spatial structure, pattern, and characteristics of China's high-
speed railway (HSR) network. The paper first built a daily origin-destination (O-D) HSR flow
matrix consisting of 180*180 cities to evaluate the daily HSR flow of China. Then by
analyzing the network density, four kinds of centralities, core/periphery structure and cohesive
subgroups using the network analysis software, i.e., University of California at Irvine Network
(UCINET), this paper displayed the structure and characteristics of China's HSR network.
Finally, the global trend analysis and spatial interpolation function of geographic information
system (GIS) were used to simulate the pattern of the daily HSR flow and four kinds of
centralities in China and to reveal the characteristics and the differentiation of their spatial
distribution. The results are as follows. First, spatially, the HSR network of China is loosely
organized. The HSR network density of different regions differs greatly as such: eastern
China> central China> northeastern China> western China. Particularly, the HSR network
density of the Yangtze River Delta is higher than that of other region in China. This
phenomenon shows the imbalanced and uncoordinated development of China's current HSR
network. The HSR cliques and cores of eastern China, central China, northeastern China and
western China are different. Second, by analyzing the daily HSR flow, we find that the flow of
Beijing-Shanghai HSR line which has developed into the main “corridor" of China's HSR flow
is much higher than that of the rest lines. However, its west and east sides have shown an asymmetric
reduction trend. Beijing-Shanghai HSR line, Beijing-Guangzhou HSR line and Hangzhou-Fuzhou-
Shenzhen HSR line are the nation's HSR center-lines, as they have the highest daily HSR flow.
These three lines have developed into a triangle pattern, which is the basis of China's HSR
spatial structure. The spatial pattern of the flows of the key urban elements, such as the
population and industries, has been affected by the HSR network. These key elements of both
sides of the Beijing- Shanghai HSR, Beijing- Guangzhou HSR, Shanghai- Kunming HSR,
Hangzhou-Fuzhou-Shenzhen HSR lines have an asymmetric reduction trend, which shows the
strong influence of the "corridor”. Third, key elements related to HSR such as population and
industries of the cities located to the southeast of the Hu Huanyong Line are higher than those
of the cities to the northwest of the line in China. Beijing, Guangzhou, Chengdu, Chongging,
Shenzhen, Zhengzhou, Shijiazhuang, Nanjing and Shanghai are the national important HSR
accessibility intermediary cities. These cities, together with other provincial capitals and
regional central cities, have spatially developed into multiple service centers of China. Besides,
the spatial spillover effects based on the HSR accessibility have been spilled from the first-tier
developed cities to the second- tier or third- tier cities. The HSR development and its
accessibility have brought potential agglomeration chances to second-tier or third-tier cities.
Keywords: HSR network; daily HSR flow; social network analysis; structure and characteristics;
spatial pattern; China



