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Spatio-temporal evolution roles of urban carbon pool driven by forest policies—Jiangmen City (Guangdong, China) as an
example. LIN Hai-qing'?, YANG Xu-nan®", HUANG Xin-yi'?, ZHANG Yi-dong'?, WANG Tao', XU Mei-ying” (1.School of
Environmental and Chemical Engineering, Wuyi University, Jiangmen 529020, China; 2.Guangdong Provincial Key Laboratory of
Microbial Culture Collection and Application, Guangdong Environmental Protection Key Laboratory of Microbiology and
Ecological Safety, State Key Laboratory of Applied Microbiology Southern China, Institute of Microbiology, Guangdong Academy
of Sciences, Guangzhou 510070, China). China Environmental Science, 2025,45(4): 2135~2146

Abstract: To explore the patterns of forest carbon storage evolution influenced by the implementation of dual-carbon policies, This
study selects Jiangmen City, a key ecological barrier in the Guangdong-Hong Kong-Macao Greater Bay Area, as a case study. Using
land cover and carbon density data from five periods between 2000 and 2020, the study employs the InVEST model to quantitatively
assess the area's carbon storage, in conjunction with the Policy Modeling Consistency (PMC) index model and the Least Absolute
Shrinkage and Selection Operator (Lasso) regression model to analyze the quality of forestry policies and their impact on carbon
storage. The results indicate that forest and agricultural lands were the principal contributors to carbon storage changes in Jiangmen
City. From 2000 to 2015, these lands was significantly converted to built-up areas, causing carbon storage to decrease from
34.22x10% to 33.59x10°%, accounting for 72.8% of the decrease in the Greater Bay Area's carbon storage during the same period,
which represented a 14.35% reduction. After 2015, the implementation of subsidy policies related to forest city development resulted
in an increase in the area of carbon storage exceeding areas of loss from 2015 to 2020, with a net increase of 0.5% in carbon storage.
The “incentive safeguard” variable was identified as a principal factor in this increase. Spatially, the areas of increased and decreased
carbon storage in Jiangmen City exhibited clustered distributions, reflecting the “forest surrounding cities and trees entering cities”
policy. Based on the joint spatial distribution characteristics of carbon storage density and building density, the study proposes carbon
sequestration enhancement strategies for different functional zones, including forest protection in ecological conservation areas,
carbon planning in wilderness areas, spatial transformation in central old urban areas, and garden construction in newly developed
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urban areas. These recommendations provide theoretical support and practical examples for formulating sustainable urban

development policies.

Key words: carbon storage; spatio-temporal variation; policy driven; Jiangmen City; InVEST model
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Table I Carbon density values of various land use types in
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Fig.4 Analysis of carbon storage changes in Jiangmen City
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Table 5 Global Moran's  indeX of carbon reserves in phase 5

of Jiangmen City
FAhy Moran's / E() Var(/) Z(I) P
2000 0.371 -0.012 0.00296 7.037 <0.0001
2005 0.365 -0.012 0.00296 6.938 <0.0001
2010 0.363 -0.012 0.00296 6.890 <0.0001
2015 0.365 -0.012 0.00296 6.937 <0.0001
2020 0.367 -0.012 0.00296 6.974 <0.0001
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Fig.5 Local spatial autocorrelation analysis of carbon storage

in Jiangmen City
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Fig.6 Analysis of carbon storage hotspots in phase Sof

Jiangmen city
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Table 6 PMC Index and carbon storage policy response

analysis of forest policy samples in Jiangmen City from

2010 to 2020
- BARS
A
P1 P2 P3 P4 P5 P6 P7 P8

Xi 075 075 075 075 0.75 075 075 0.75
X> 050 0.66 0.83 0.6 0.83 0.83 1 1
X; 0.50 0.5 0.5 0.5 025 025 075 0.75
Xa 033 033 033 033 033 033 067 0.67
Xs 0.67 067 033 0.67 0.67 067 067 0.67
X 067 067 033 0.67 033 033 0.67 1

X7 033 033 067 1 0.67 1 1 1
X 050 05 05 05 075 075 1 1
Xo 050 05 05 1 05 05 05 05
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Fig.7 Cross analysis of carbon storage and building density in Jiangmen City
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