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Evolution of ecosystem carbon sink and its driving factors in the Loess Plateau
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Abstract: [ Objective] The aims of this study are to explore the temporal and spatial variation characteristics
of ecosystem carbon sink in the Loess Plateau, and to provide a scientific basis for in-depth analysis of
scientific assessment of ecosystem carbon sequestration capacity and formulation of strategies to cope with
climate change. [ Methods | Based on the existing long-term series of remote sensing products, topography
and soil properties, linear trend analysis and geodetectors were used to calculate the net ecosystem
productivity (NEP) of the Loess Plateau from 2000 to 2022, and to analyze the spatial and temporal changes
of NEP and its influencing factors. [ Results | (1) The average value of NEP in the Loess Plateau from 2000 to
2022 was 33.44 gC/m?*. The current level of NEP in the Loess Plateau in 2022 was 39.9 gC/m?*, and the total
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annual carbon sink reached 25.40 Tg C. The interannual variation of NEP showed a significant increase and
gradually stabilized. The overall growth rate was 0.70 gC/(m?* * a), with an annual increase of 0.45 Tg C,
among which Shanxi Province and Shaanxi Province contributed the most. Although the forest vegetation in
the Loess Plateau has the highest carbon sink capacity (NEP) and sink enhancement capacity (NEP trend) ,
due to the large area of grassland, the total carbon sink and sink enhancement contribution of grassland are
higher than those of forest. Compared with grassland, farmland and bare land, grassland-shrub, farmland-
forest-grass, bare land-forest-grass and other ecological restoration projects can increase the carbon sink
capacity of original surface coverage by 83.2%, 14.0% and 81.1% ., and increase the carbon sink capacity by
5.6%, 15.8% and 127.7%. Among the single influencing factors, NDVI, as a vegetation biomass index, is
the main factor driving the spatial and temporal dynamic changes of NEP in the Loess Plateau ecosystem.
However, the interaction between NDVI and rainfall, NDVI and soil bulk density on NEP spatial
differentiation and NEP trend changes can not be ignored. [ Conclusion] Combined with the comprehensive
consideration of climate characteristics and soil conditions, a series of ecological restoration measures such as
adjusting land use structure and increasing plant coverage can effectively improve the carbon sink capacity of

the Loess Plateau ecosystem.

Keywords: Loess Plateau; net ecosystem productivity; geographical detector; influencing factors; carbon sink
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Table 2 Carbon sink capacity and increasing sink capacity of different land cover types
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