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Spatiotemporal Simulation and Optimization of Carbon Effects of

Regional Land Use Change for Carbon Neutrality
HE Yali
(Anhui Provincial Institute of Surveying and Mapping, Anhui 230001, China)

Abstract: In sight of the insufficient analysis of the spatiotemporal heterogeneity of carbon effects in
areas with significant differences in ecological function zones, this study takes the Chaohu Lake Basin as a
typical case, which integrates multi—source remote sensing data and GIS technology, and constructs a research
framework of “spatiotemporal simulation—effect evaluation—optimization strategy”. Based on the spatiotemporal
simulation of land use from 2001 to 2021 (Kappa>0. 85), the dynamic balance mechanism of 12. 7%
reduction in carbon storage caused by the expansion of construction land and 8. 3% increase in it due to the
restoration of forest land was quantified. Spatial heterogeneity analysis indicates that the carbon emission
intensity in the urban development area (58. 7Mg C/ha) accounts for 67. 5% of the total amount of the
basin, and the net carbon effect is —53. 5Mg C/ha. The carbon sink intensity of the forest conservation area
reached 148. 5Mg C/ha, accounting for 18. 4% of the area but contributing 82. 3% of the total carbon sink of
the basin. Based on this, a multi —scale optimization strategy is proposed: for urban areas, the carbon
absorption intensity is increased to 8. 0Mg C/ha through three—dimensional greening and low—carbon access
standards; the adoption of conservation tillage in agricultural areas has transformed the net carbon effect from
—1.2Mg C/ha to a positive value. The ecological area has increased the carbon density to 165Mg C/ha by
replanting high — carbon — sequestration tree species. The research results provide a scientific paradigm for
optimizing the carbon balance in the “three —life space” at the basin scale and support the precise
implementation of the carbon neutrality goal.

Key words: carbon neutrality; land use change; carbon effect; spatiotemporal simulation; optimization strategy
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