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Analysis of Spatiotemporal Differences in Carbon Emissions in Sichuan Province based on Nighttime Lighting
Data
Chengxia Wang
Sichuan College of Architecture Technology

[Abstract] Carbon emissions from energy consumption are a crucial part of total carbon emissions and play a
significant role in ecological and environmental protection. This paper utilizes nighttime light remote sensing
image data to establish a municipal light index and estimate the energy consumption carbon emissions in
Sichuan Province from 2000 to 2019. By applying methods including the global Moran's T index, LISA time
path, and standard deviation ellipse, it analyzes the spatiotemporal differentiation characteristics of these
emissions. The results indicate that the overall energy consumption carbon emissions in Sichuan Province have
shown a fluctuating upward trend. The local spatial structure exhibits strong stability and improved spatial
integration, yet the stability of the local spatial association structure is relatively weak (with a spatial stability of
0.09). The center of gravity of carbon emissions has shifted towards the northeast, and the azimuth angle has
been continuously increasing, resulting in a northeast — southwest spatial pattern. The findings of this study can
offer a scientific foundation for formulating differentiated carbon emission control strategies in Sichuan
Province.
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