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Analysis of Urban Expansion Characteristics of Shenyang Based on Nighttime Light
Remote Sensing
Yang Wang Danhua Zhang Ning Yao
School of Transportation and Geomatics Engineering Shenyang Jianzhu University

[Abstract] Monitoring the dynamic changes of urban expansion is of great significance for rational planning of
urban spatial pattern and realizing regional sustainable development. Based on the nighttime remote sensing data
and statistical data from 2005 to 2020, the reference comparison method is used to extract the scope of Shenyang
built—up area, and the mathematical statistics and standard deviation ellipse analysis method are used to study the
temporal and spatial evolution pattern of Shenyang built—up area. The results show that the average annual
growth rate of the total nighttime light amount in Shenyang built—up area is 12.87%, and the nighttime light
increment is divided into: high—speed growth (2005—2010), stable growth (2015—2020) and low—speed growth
(2010—2015). The expansion of the built—up area in Shenyang is in the "concentric circle" mode, the night light
distribution in the built—up area is in the pattern of "south (slightly by west) — north (slightly by east)", and the
center of gravity moves 1.27km to the southeast. The expansion rate of the built—up area is 22.63%, and the
expansion intensity reaches 0.53. The change trend of the two shows a "V/" type.

[Key words] the nighttime light data; urban expansion; standard deviation ellipse; temporal and spatial pattern
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