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Fig.8 States whose ¢ value was greater than 1 but S value was smaller than 1 in 2016
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Fig.12 Zipf’s index distribution in provincial and state level in 2016
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A comparative research on the rank—-size distribution of cities in China
and the United States based on urban nighttime light data

XU Weipan', LI Xun", CHEN Haohui’
(1. School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, China;

2. Commonwealth Scientific and Industrial Research Organisation, Melbourne 3008, Australia)

Abstract: Since the industrial revolution, mankind has started a mighty urbanization process. With the rapid
development of traffic and communication technologies, cities continue to break through the original scale
restrictions, getting increasingly larger. However, the number of cities in different scales is not equal. The larger
the size of the cities, the smaller their number is, and the distribution of city population size follows the Zipf's
law. In different development stages, the cities' rank-size differs. City nightlight data generally can be used to
measure cities' economic activities, built area, population density, level of development, and so on. In this study,
the nightlight data were used to represent the size of urban areas, and the size distribution of urban areas in China
and the United States was examined on the national scale and the provincial/state scale. The result shows that at
the national scale, cities in China and the United States have become more agglomerated from 2013 to 2016,
while the distribution of the size of urban areas in China over the same period is more fragmented than that of
the United States. There are differences in the rank-size distribution in different provinces. About 44% of China's
provinces and 84% of American states have a zipf's index of more than 1. More than half of China's provinces
show dispersed distribution of city size, while 84% of American states are agglomerated. In general, the size
distribution of China's urban areas is more dispersed. The actual zipf” s index values of the high-order cities in
China and the United States are much lower than the fitting values, and theoretically these cities have great
potential for development. China's high-order cities need to be further developed to raise the agglomeration
degree of urban economic activity, making China's urban system more mature.

Key words: rank-size distribution; Zipf's law; night-time light; China and the United States



