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Spatial Evolution Analysis of Urban Development in Pudong New Area, Shanghai City,
China over 35 Years of Development and Opening—up Based on

Nighttime Light Remote Sensing Data
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Abstract: To systematically characterize the urban spatial evolution of Pudong New Area, Shanghai City, China over the 35 years since its
development and opening-up, based on the long-term nighttime light remote sensing data from 1990 to 2024, we comprehensive used methods
such as nighttime light statistics, correlation analysis, standard deviation ellipse, and spatial autocorrelation to explore the spatio-temporal evolu-
tion patterns of nighttime light in Pudong New Area. The results show that (Dthe total nighttime light in Pudong New Area has increased nearly
eightfold over the 35-year period, exhibiting a three-stage pattern of “slow start-rapid expansion-steady quality improvement”. 2 The total
nighttime light shows a significant positive correlation with GDP ( R? =0.823), effectively representing regional economic levels. (3 The urban
gravity center has continuously shifted southeastward, with the gradient development pattern along the “Lujiazui-Zhangjiang-Lingang” main
axis becoming increasingly clear. @ Significant spatial autocorrelation is observed, with the spatial pattern evolving from core agglomeration to
regional balance. &) The profile analysis reveals the evolution of light intensity from “unimodal polarization” to “multi-modal linkage”, confirming
the rise of Lingang as an emerging growth pole. This study provides an effective means for quantitatively evaluating urban spatial evolution and
verifying policy spatial responses, offering historical data support for Pudong New Area’s new round of development plannmain axis becoming
increasingly clear. @Significant spatial autocorrelation is observed, with the spatial pattern evolving from core agglomeraing.
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