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Land use simulation and carbon storage assessment in Xiaoxing’an
Mountains region based on PLUS-InVEST model

Yang Dewen, Gao Mingyang, Zhang Bijun, Zhang Junling
(College of Landscape Architecture, Northeast Forestry University, Harbin, Heilongjiang 150040, China)

Abstract: [ Objective ] The land use change and carbon storage change in the future under different scenarios in the
Xiaoxing’ an Mountains region of Heilongjiang Province were assessed, in order to optimize ecosystem services
and provide scientific reference for the construction of the northern ecological security barrier. [ Methods] Based on
land use data from 2000, 2010, and 2020, land use changes in the Xiaoxing’an Mountains region in 2030 were
simulated, and carbon storage under three scenarios (natural development, ecological protection, and urban
development) was evaluated. [ Results] @ From 2000 to 2020, significant changes occurred in land use patterns
in the Xiaoxing’an Mountains region. The areas of forestland and grassland continuously declined, with forestland
being particularly affected, primarily converted into cropland. @ Carbon storage in the region was 2.204 X 10" t in
2000, 2.202X 10" t in 2010, and 2.191X 10" t in 2020, exhibiting a trend of annual decline. @ In terms of carbon
sequestration, by 2030, the ecological protection scenario offers significant advantages over the natural
development scenario, with an estimated increase of 1.933>}X 10" t. This scenario effectively mitigates the decline in
carbon storage and provides strong evidence for future policy formulation. [ Conclusion] To maintain the ecological

security of the Xiaoxing’ an Mountains region, scientific ecological policies should be upheld to enhance carbon
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sequestration capacity and contribute to the development of a northern ecological security barrier.

Keywords: land use change; PLUS-InVEST Model; carbon storage; Xiaoxing an Mountains
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Xiaoxing’an Mountains region
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Table 2 Changes in carbon storage caused by land use changes in Xiaoxing’an Mountains region
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Table 3 Area and proportion of land use types in Xiaoxing’an Mountains region from 2000 to 2030
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Fig.1 Spatial distribution simulation of land use under multiple scenarios in

Xiaoxing’an Mountains region from 2000 to 2030
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Table 4 Carbon storage of different land use types in Xiaoxing’an Mountains region 2000 to 2030
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Fig.2 Spatial distribution of carbon storage under multiple scenarios in Xiaoxing’anling

region of Heilongjiang Province from 2000 to 2030
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