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Research on Spatial-temporal Pattern Evolution of Carbon

Emissions in Beibu Gulf Economic Zone of Guangxi

WEI Caiqgin, MAO Jiangxing
(School of Geography and Planning, Nanning Normal University, Nanning 530199, China)

Abstract: The increase in carbon dioxide emissions exacerbates global warming, and promoting the achievement of the dual carbon goal has
become the key to China’s green development. Research on the spatial-temporal characteristics of carbon dioxide is of great significance for
formulating regionally differentiated low-carbon strategies. The carbon emission data for 38 county-level units in the Beibu Gulf Economic Zone
of Guangxi from 2000 to 2022 were calculated and distributed using the carbon emission factor method and nighttime light data. Then, Natural
Breaks Method, spatial auto-correlation and other methods were used to explore the spatial-temporal evolution pattern and agglomeration
characteristics of carbon emissions at the regional scale of the Beibu Gulf Economic Zone in Guangxi. The findings are as follows. In terms of
time, the average annual growth rate of carbon emissions in the Beibu Gulf Economic Zone was 12. 62% from 2000 to 2012, but dropped to
1. 67% after 2013, leading to an overall slowdown in total carbon emissions growth. The carbon emission intensity has decreased from 3. 07
tons per ten thousand yuan in 2000 to 1. 11 tons per ten thousand yuan in 2022, indicating a general downward trend. Spatially, high carbon
emission areas that previously concentrated in the core districts of cities like Nanning, Beihai. and Qinzhou have gradually expanded to
surrounding urban areas. The pattern of carbon emission intensity has changed from “high in the center, low in the periphery” to “low in the
center, high in the periphery”, reflecting the spatial effects of regional industrial structure adjustments and energy transitions.

Keywords: Beibu Gulf Economic Zone of Guangxi; carbon emissions; spatial-temporal pattern; spatial agglomeration
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