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Temporal and Spatial Dynamic Characteristics, Influencing Factors and
Corresponding Planning Strategies of Carbon Emissions by Sectors in the
Yangtze River Delta
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In this paper, we visualize and analyze the spatial and temporal characteristics of carbon emissions in the Yangtze River Delta
urban agglomeration from the perspective of total carbon emissions and emissions from the industrial, civil, transportation,
and electric power sectors, construct a model to analyze influencing factors, and propose a response strategy from the
perspective of territorial spatial planning. Firstly, the spatial and temporal data of carbon emissions in the Yangtze River
Delta from 1990 to 2021 are visualized. Secondly, the spatial pattern of carbon emissions is analyzed through spatial
autocorrelation. Thirdly, taking into consideration of national spatial planning zones, the improved STIRPAT model is used
to select the factors and their elasticity coefficients of the socioeconomic and built-environmental factors that have significant
impacts on the total amount of carbon emissions and the average per capita carbon emissions. Finally, spatial planning
strategies for reducing carbon emissions in the Yangtze River Delta region are proposed. The results show that carbon
emissions are clustered in the regional central city, and urbanization level, population factor, per capita wealth, and other
factors contribute to regional carbon emissions. Based on this, spatial response strategies are proposed, including delineation

of carbon emission zoning, guidance of low-carbon industries, and optimization of land use classification and pattern.
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Fig.1 Carbon emissions from sectors in the Yangtze
River Delta region and in provinces in 2021
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Tab.3 Carbon emissions from transportation, electricity, civilian and industrial sectors in the Yangtze River

Delta region and in cities in 2020
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Fig.2 Carbon emissions from various sectors in
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Anhui Province from 1990 to 2021
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Region in 2020
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Tab.4 Least squares estimation results

HHAKR: 4 A%,

SETE AH FEIRZE RERRE TR FH FREIRE FERRR

8 -8.814 0.041 — 8 -1.612 0.048 —
InP 0.177 0.090 0.177 InPI 0.346 0.088 0.346
INA 0.475 0.069 0.475 INA 0.123 0.063 0.123
InT 0.108 0.055 0.108 InT 0.133 0.064 0.133

IN(REE) 0.034 0.055 0.034 Inl -0.211 0.155 -0.211
InL 0.201 0.068 0.201 InLI 0.206 0.122 0.206
INR 0.145 0.094 0.145 INRI 0.267 0.082 0.267
InU 0.203 0.118 0.203 INUI 0.323 0.160 0.323
InG -0.084 0.059 -0.084 INGlI -0.082 0.068 -0.082
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