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Abstract

Under the dual context of rapid urbanization and the “dual carbon” goals, building embodied carbon
emissions have become an important issue in the low-carbon transition of urban agglomerations.
Based on building embodied carbon emission data from the Yangtze River Delta and the Pearl River
Delta from 2003 to 2020, this study analyzes their spatiotemporal patterns using global and local Mo-
ran’s I. The results show that total building embodied carbon emissions in both urban agglomerations
continued to rise, exhibiting a pronounced core-periphery pattern. High emissions were concentrated
in Shanghai, southern Jiangsu, Hangzhou Bay, Hefei, Guangzhou, Shenzhen, and Dongguan, and grad-
ually spread toward peripheral areas. Global Moran’s I values were positive and significant, fluctuat-
ing upward from 0.357 in 2003 to a peak of 0.362 in 2006~2007, and then declining to 0.295 in 2020.
Spatial concentration weakened, but positive spatial autocorrelation persisted. LISA results were
dominated by high-high (H-H) and low-low (L-L) clusters, which together accounted for 75% in 2003
and 72% in 2020. Shanghai and Foshan consistently showed H-H clustering, while the peripheral ar-
eas of Anhui mostly showed L-L clustering. The study recommends promoting cross-city regional col-
laboration and differentiated low-carbon governance.
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Figure 1. Spatial distribution of embedded carbon emissions in buildings across two major urban agglomerations
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Table 1. Moran’s I of embedded carbon emissions in buildings across two major metropolitan areas
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A Moran’s I 7185 P1H Gl Moran’s I 7185 P 1A
2003 0.357 3.563 0.000 2012 0.350 3.494 0.000
2004 0.358 3.569 0.000 2013 0.331 3.316 0.000
2005 0.357 3.560 0.000 2014 0.333 3.329 0.000
2006 0.362 3.604 0.000 2015 0.318 3.202 0.000
2007 0.362 3.598 0.000 2016 0.319 3.217 0.000
2008 0.356 3.543 0.000 2017 0.314 3.175 0.000
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2010 0.362 3.595 0.000 2019 0.298 3.031 0.000
2011 0.332 3.336 0.000 2020 0.295 3.000 0.000
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Figure 2. Spatial aggregation characteristics of two major urban agglomerations
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