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Spatiotemporal evolution and multi-scenario simulation of carbon storage in
Pingxiang City, Jiangxi Province based on PLUS-InVEST model

Lai Yuying', Tong Jinwen®*, Chen Zhiping', Luo Zhijun®
(1.Jiangxi Nonferrous Geological Mineral Exploration and Development Institute , Nanchang, Jiangxi 330001, China;
2.College of Land Resources and Environment , Jiangxi Agricultural University , Nanchang , Jiangzxi 330045, China)

Abstract: [ Objective] The spatiotemporal evolution characteristics of regional land use and carbon storage were
analyzed, in order to predict future changes in land use and carbon storage, thereby provide a scientific basis for
achieving the ‘dual carbon’ goals and sustainable development. [Methods] Taking Pingxiang City as a case
study, this study analyzed the spatiotemporal evolution characteristics of land use and carbon storage, explored the
impact of land use change on carbon storage, and identified areas requiring protection and restoration through hot
and cold spot analysis. Subsequently, the PLUS model was used to predict land use and carbon storage under
different scenarios in 2035. [Results] @ From 2010 to 2024, the expansion of cultivated land and artificial
surfaces encroached on forests with higher carbon density, leading to a reduction of carbon storage of 2.29 X 10° t.
@ Two areas with relatively high hot spot intensity in the central-southern region were fragmented. Measures
should be taken to make them more concentrated to improve carbon sequestration efficiency. @ Among the
predictions under the natural development, cultivated land protection, ecological protection, and urban

development scenarios, carbon storage under the ecological protection scenario decreased by only 0.24% , while
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the other three scenarios showed significant reductions due to newly scattered artificial surfaces within forests in the

central-southern region. [ Conclusion] In Pingxiang City, the expansion of artificial surfaces and cultivated land

leads to a reduction in forests and a decline in carbon storage. Therefore, it is necessary to protect forests in the

central-southern region, optimize the layout of artificial surfaces, and minimize carbon loss under the ecological

protection scenario.

Keywords: carbon storage; multi-scenario simulation; PLUS-InVEST model; hot and cold spot analysis;
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Table 1 Carbon pool data by land use type
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Table 2 Land use transfer matrix at Pingxiang City (2010—2015) B km?®
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Table 4 Land use transfer matrix at Pingxiang City (2020—2024) B km?
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MH 130.51 2 387.21 0.36 0.14 0.90 0.00 3.12 2522.24
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Q O 0.18 0.12 0.08 0.25 0.01 0.00 0.04 0.69
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Fig.1 Spatiotemporal changes in land use at Pingxiang City (2010—2024)
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Table 5 Results of spatial autocorrelation
analysis of carbon storage

AR Moran’s 5 4k pIE VAN
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2015 0.299 1 0 9.1318
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Fig.2 Spatiotemporal changes in carbon storage at Pingxiang City (2010—2024)
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Table 6 Impact of land use type change on carbon storage at Pingxiang City in 2010—2024 Bt
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