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Fig. 2 Hierarchy regionalization of network relations in China's urban system
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Fig. 3 Spatial structure and its urban regions in China's urban system
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Hierarchical structure and spatial pattern of China's urban
system: Evidence from DMSP/OLS nightlight data
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Guangdong, China;
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Abstract: A perfect urban system can promote the urban agglomeration effect, and the
prerequisite for urban system is that regional socio-economic development should actually
reach a certain stage. Thanks to the strong correlation between the urban element flow and
the mass of spatial units, the node system study in general should scientifically measure the
interaction intensity among spatial units, and also avoid the difficulty that the vector data of
the function system study is still hard to obtain and measure. As a special node system study
data, DMSP/OLS nighttime light data can be used to measure urban human's activity intensity
and activity breadth comprehensively, having a strong positive correlation with local GDP,
population size, urbanization level and so on. So the urban nighttime light index can make a
perfect combination between a single statistical index and a comprehensive index system. The
gravity model based on DMSP/OLS nighttime light data is used to measure the interaction
intensity among 341 cities in mainland China, and then the two step cluster analysis is made
to analyze hierarchical structure and spatial pattern of mainland China urban system
comprehensively. There are 7 national node cities (including Beijing, Tianjin, Shanghai,
Guangzhou, Chongqing, Harbin and Shenyang), 26 regional node cities and 107 provincial
node cities in mainland China. Mainland China urban system are divided into 2 national
urban systems (the northern national urban system and the southern national urban system)
and 8 regional urban systems (North China urban system, Northeast China urban system,
Northwest China urban system, Middle Yellow River urban system, and East China urban
system, South China urban system, Southwest China urban system, Middle Yangtze River
urban system), as well 31 provincial urban systems. Every urban system is closely linked,
interdependently and interactionally, whose slope is relative and local area, and then some
urban systems and many cities may be define accurately again, but the empirical study of
hierarchical structure and spatial pattern of mainland China urban system evidenced from
DMSP/OLS nightlight data is rather objective and compellent. All in all, to analyze
hierarchical structure and spatial pattern of urban system based on DMSP/OLS nightlight data
is obviously feasible and scientific.

Key words: urban system; hierarchical structure; spatial pattern; gravity model; DMSP/OLS;
China



