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Urban Spatial Expansion Based on DMSP OLS Nighttime
Light Data in China in 1992-2010

LIU Qin-ping', YANG Yong-chun'?’, FU Dong-xia’, LI Hong-yi*, TIAN Hong-zhen'

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou, Gansu 730000, China;
2. Key Laboratory of Western China's Environment Systems of the Ministry of Education, Lanzhou University,
Lanzhou, Gansu 730000, China,3. First Topographic Surveying Team, State Bureau of Surveying and
Mapping, Xi' an, Shaanxi 710054, China,4. First Geodetic Surveying Team, State Bureau of Surveying
and Mapping, Xi' an, Shaanxi 710054, China)

Abstract: An existing algorithm based on the statistical data was refined, and a Python implementation of the
improved algorithm was programmed to extract the built-up areas of 656 cities in 1992, 2000, and 2010 based
on DMSP_ OLS nighttime light data. ArcGIS 10 and Visual FoxPro 6.0 were used to analyze the characteristics
of the expansion of the cities. This study selected 2 indices, the compactness of urban external spatial morphol-
ogy (CUESM) and the speed of urban spatial expansion (SUSE), to analyze the spatial expansion of county-
and higher-level cities in China from 3 aspects: the sizes of cities (metropolises, large cities, medium-sized cit-
ies, and small cities), large regions (eastern, central, western, and northeastern China), and administrative divi-
sions of China (provinces, autonomous regions, and municipalities). The results are as follows. First, during
the same year, the values of CUESM were getting smaller with increasing city, and were larger in central and
western China than those in the eastern and northeastern China. During the period of 1992-2010, the values of
CUESM became slightly smaller in large cities, almost unchanged in small cities, and got larger in the cities of
other sizes. The values of CUESM became smaller in the eastern and western China, but they got larger in the
central and northeastern China from 1992 to 2010. Secondly, during the same period, SUSE increased with ur-
ban size. From 1992 to 2010, SUSE was high in the eastern China, low in the central and western China, and
the lowest in the northeastern China. SUSE was high in Beijing, Chongqing, Shanghai, and Tianjin, low in
Guangdong, Jiangsu, Shandong, Zhejiang, and Fujian, and the lowest in the rest of the provinces in China.

From 1992 to 2010, SUSE accelerated in all sizes, regions and provinces.

Key words: urban spatial expansion; light data; compactness; speed of expansion; cities in China



