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Abstract: [ Objective] To reveal the vertical distribution pattern of CO, in layered soil profiles and its influencing
factors. [Methods] Typical layered soil profiles were selected as the research object. Based on the configuration
characteristics of the soil profiles, field monitoring of CO, concentration was conducted using the gas well method,
and the cumulative CO, flux was calculated according to Fick's law. [Results] 1) The layered structure dominated
the vertical distribution pattern of CO, concentration. In grassland soil, CO, concentrations in the cyclic
depositional layers at different periods were 2 449.2, 6 201.9, 2 736.9, and 5 284.9 pmol/mol, showing a
fluctuating trend. In farmland soil, CO, concentrations in the plough layer, plough pan, and subsoil layer were

1792.3, 3 661.4, and 5 294.7 pmol/mol, respectively, exhibiting an increasing trend. In forest soil, CO, was
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uniformly distributed within the profile, with concentrations ranging between 1 442.9 and 1 474.4 pmol/mol. 2) The
factors influencing profile CO, concentration were regulated by land use. In farmland soil, CO, concentration
showed significant correlations with soil depth, soil bulk density, silt-clay content, porosity, temperature,
volumetric soil water content, and SOC. In forest soil, CO, concentration was significantly negatively correlated
with soil temperature. No significant correlations were found between CO, concentration and any factor in
grassland soil due to nonlinear coupling effects of various factors. 3) Existing models exhibited uncertainty in
predicting cumulative CO, flux in layered soil. [Conclusion] Clarifying the distribution characteristics of CO,

within layered soil profiles and their influencing factors provides a scientific basis for understanding soil CO,

emission processes, improving CO, flux models, and formulating greenhouse gas management strategies.
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Table 1 Characteristics of physicochemical properties in different layered soil profiles
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Fig.1 Variations in soil profile CO,under different land use types and seasons
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Table 2 Soil cumulative CO, flux and surface CO, flux under different land use types (profile configuration) and seasons
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