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Abstract: Dynamic monitoring and evaluation of regional carbon budget is a key and basic problem for promoting the low
carbon development and carbon peak in urban agglomeration. It proposed and analyzed the spatiotemporal coupling
relationship between regional carbon budget and urban spatial morphology in the Yangtze River Delta urban agglomeration.
Firstly, based on the carbon emissions, net primary productivity, land use and soil data in 2001, 2005, and 2010, the
spatiotemporal distribution estimation model of carbon budget in the Yangtze River Delta urban agglomeration was
constructed. Then, the correlation between landscape pattern indices of urban spatial morphology and carbon budget was
analyzed with the geographical weighted regression model. Finally, the influence of landscape pattern index factors on

carbon budget and their interaction was quantitatively analyzed by geographical detector. The results show that: (1) the
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carbon budget of Yangtze River Delta urban agglomeration presents obviously spatial heterogeneity, which is higher in the
south of the urban agglomeration, followed by the north and lower in the east; (2) The carbon budget of Yangtze River
Delta urban agglomeration also presents obviously temporal heterogeneity, showing a decreasing trend from 2001 to 2010
with a large decline from 2001 to 2005; (3) The area of paich type, the number of urban patiches, the maximum patch
index, and the landscape shape index are negatively correlated with carbon budget while edge density, urban built-up area
patch density and carbon budget have significantly positive correlation; (4) The total built-up areas in 2001, 2005 and
2010 are the main driving factors for the spatial heterogeneity of carbon budget; the interaction between patch type area and
other factors contributes more to the spatial heterogeneity of carbon budget than others. This paper reveals the correlation
between landscape pattern indices of urban spatial morphology and spatiotemporal distribution of carbon budget, which can

provide scientific reference for carbon peak/carbon neutralization and urban morphology optimization, etc.

Key Words: carbon budget; urban morphology; landscape pattern index; geographical weighted regression; geographical
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Fig.1 Regional geographical location of Yangtze River Delta urban agglomeration
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Fig.4 Spatial distribution of regression coefficient of plaque type area (CA) index in Yangtze River Delta urban agglomeration
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Fig.5 Spatial distribution of regression coefficient of urban patch number (/NP) index in Yangtze River Delta urban agglomeration
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Fig.6 Spatial distribution of regression coefficient of edge density ( £D) index in Yangtze River Delta urban agglomeration
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Fig.7 Spatial distribution of the regression coefficient of the maximum patch index (LPI) of the Yangtze River Delta urban agglomeration
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Fig.8 Spatial distribution of landscape shape index (LSI) regression coefficient in Yangtze River Delta urban agglomeration
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Fig.9  Spatial distribution of regression coefficient of patch density ( PD) index of urban built-up area in Yangtze River Delta

urban agglomeration
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2001 to 2010

F4 2001 EXEMMWLER
Table 4 Interactive testing results for 2001

q CA NP ED LPI LSI PD ZEH Types CA NP ED LPI LSI PD
CA 0.505 CA
NP 0.689  0.164 NP EB
ED 0.781 0.831 0.373 ED EB EN
LPI 0.851 0.849  0.516  0.312 LPI EN EN EB
LSI 0.781 0.336  0.782  0.781 0.036 LSI EN EN EN EN
PD 0.764  0.866  0.492  0.537 0.789  0.359 PD EB EN EB EB EN
EN . #5R FIIEZ P Enhance and nonlinear; EB ; 338 F1X{ 45 &t Enhance and bivariate
£S5 2005 FXEMMER
Table 5 Interactive testing results for 2005
q CA NP ED LPI LSI PD ZEH Types CA NP ED LPI LSI PD
CA 0.678 CA
NP 0.716  0.277 NP EB
ED 0.817  0.850 0.224 ED EB EN
LPI 0.764  0.762  0.376  0.116 LPI EB EN EB
LSI 0.722  0.298 0.850 0.743  0.276 LSI EB EB EN EN
PD 0.758  0.780  0.495  0.637 0.759  0.280 PD EB EN EB EN EN
F6 2010 FXEMMER
Table 6 Interactive testing results for 2010
q CA NP ED LPI LSI PD ZEH Types CA NP ED LPI LSI PD
CA 0.601 CA
NP 0.706  0.262 NP EB
ED 0.743  0.831 0.284 ED EB EN
LPI 0.779  0.711 0.514  0.153 LPI EB EN EN
LSI 0.655 0.364 0.742  0.781 0.223 LSI EB EB EN EN
PD 0.768  0.799 0.352 0.550 0.783  0.296 PD EB EN EB EN EN
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