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Spatial-temporal evolution and influencing factors of carbon emissions

in coal-based areas: taking the Shanxi as an example
GUO Xiaojia, LI Jingiang
(College of Geographical Science, Shanxi Normal University, Taiyuan 030000, China)
Abstract; Coal resource-based areas are the key regions of carbon emission reduction, whose ener-
gy conservation and carbon reduction are of great significance to achieve the goal of carbon peak
and carbon neutrality in China. In this study, nighttime light data of Defense Meteorological Sat-
ellite Program/ Operational Line Scanner (DMSP/OLS) and National Polar-orbiting Partnership
Visible Infrared Imaging Radiometer Suite (NPP-VIIRS) after fusion correction are used. The
data model of carbon emissions from energy consumption and nighttime light is constructed to
measure the carbon emissions of counties in Shanxi Province, a typical coal resource-based re-
gion. Meanwhile, the exploratory spatial-temporal analysis and geographical detector are used to
analyze the spatial and temporal pattern evolution and influencing factors of carbon emissions of
all counties in Shanxi. The results show that;: MFrom 2000 to 2020, carbon emissions in Shanxi
show a growing trend, but the growth rate slows down significantly from 2010. @Carbon emis-
sions show a significant positive global autocorrelation, forming a high-high agglomeration cen-
tered on the provincial capital Taiyuan and Jinzhong, while low-low agglomeration is mainly dis-
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tributed in the western regions of Xinzhou and the eastern counties of Datong. @ The level of eco-

nomic development, population size, fixed asset investment and urbanization rate have a positive

effect on the increase of carbon emissions, while the optimization of industrial structure has an in-

hibitory effect on the increase of carbon emissions.

Key words: coal resource-based areas; carbon emissions; spatial-temporal evolution; influencing

factors; geographical detector
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Fig. 1 Shanxi carbon emissions and regional carbon emissions trends during 2000—2020
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Fig. 2 Spatio-temporal evolution of carbon emission at county level in Shanxi during 2000—2020
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Tab. 2 Moran’s I index of Shanxi’s global carbon emissions during 2000—2020
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Tab. 3 Explanatory variables relevant to spatial-temporal variation of carbon emissions
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Fig. 3

LISA clusters of carbon emission in Shanxi during 2000—2020
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Tab. 4 Detection resultsof influencing factors.

by Q
SRR 2005 4 2010 4 2015 4 2020 4F
Gk R BT X, 0. 480 0. 443" 0.375™ 0. 450
N ETHIEE X, 0. 392" 0. 360" 0. 358" 0. 434"
AL SR X 0.178™ 0.182* 0.168* 0.174™
WK X, 0.196* 0. 269" 0. 252" 0. 257"
I AR X 0.279"" 0.334™" 0.393"" 0. 270"
i RAETEKE X, 0. 320" 0. 099 0. 042 0. 058

= p<<0.05, ™ p<<0.01,
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Tab. 5 Detection results of interaction for influencing factors
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