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Spatial-Temporal Characteristics and Coupling Analysis of
Road Network Density and Carbon Emissions in
Yangtze River Delta Urban Agglomeration
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Abstract; Taking the Yangtze River Delta as an example, the spatial-temporal response features of road net-
work density and carbon emission of urban agglomerations at the grid scale is analysed based on the carbon e-
mission spatialization model, and the coupled coordination characteristics of regional road network density and
carbon emissions are analysed using the coupled coordination model. The results show that, in terms of spatial
-temporal characteristics, carbon sources are mainly developed urban areas along lakes and rivers, and carbon
sinks are mainly the waters of the Yangtze River and Xin'an River as well as southern forest areas. Overall,
there is a trend of gradual dispersion of carbon emission. In terms of response characteristics, there is a signifi-
cant positive correlation between ground average carbon emissions and road network density, and an inverted

U-shaped relationship between per capita carbon emissions and road network density. In terms of coupling
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characteristics, the degrees of coupling and coupling coordination both increase. It shows a development trend
of high-value areas expanding to the surrounding areas centered on each major urban area.

Keywords: road network density; carbon emission; coupling coordination; Yangtze River Delta
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Tab.1 Data source and description
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Tab. 2 Carbon emission coefficients of each land cover
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Tab. 3 Conversion standard coal coefficients and carbon emission coefficients of energy
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Tab. 4 Indicators of each provincial administrative region
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Tab.5 Weights of each index
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Tab. 6 Classification of coupling coordination degrees
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Fig. 1 Spatial distribution of carbon emission
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Tab. 7 Change situations of grade 6 carbon emissions

B REIES E../t E/Jit
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5 % 451 267 —40.80 126 866.00 116 080.10 —8.50 5721.65 3099.31 —45.83
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Tab. 8 Carbon emission characteristics of grade 6 road network density areas
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Fig. 2 Accumulated values of change in direct and indirect carbon emission
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Fig. 3 Spatial distribution of different coupling degrees
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Fig. 4 Spatial distribution of different coupled coordination degrees
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