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Prediction of Spatial Variation of Soil Respiration Under Different

Land Use Patterns in Huang-Huai-Hai Plain
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Abstract: [ Objective] The aims of this study are to explore the spatial variation characteristics of soil respira-
tion and the accuracy of soil respiration prediction with Kriging method, so as to provide data reference for
accurate prediction of soil carbon budget in different terrestrial ecosystems. [ Methods] The typical farmland,
grassland and forestland in the northern part of the Huang-Huai-Hai Plain were selected as sample areas, and
the co-Kriging method was used to predict soil respiration based on the auxiliary indicators of soil physical
and chemical properties, so as to evaluate the accuracy of prediction with the common Kriging method.

[ Results | Soil respiration showed moderate variation in different land use patterns, and the coefficients of
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variation were 33% (farmland), 24% (grassland) and 31% (forest land), respectively. The correlation
distances of soil respiration space in descending order were forest land (15.12 m), farmland (3.83 m) and
grassland (2.47 m). Based on correlation analysis and co-Kriging simulation, the optimal auxiliary indexes of
soil respiration space variation were determined, which were carbon/P ratio (C/P), nitrogen/P ratio (N/P)
and pH value in farmland. In addition to soil moisture (SM) and soil temperature (ST5), pH value and
temperature (TEMP) were the unique auxiliary indexes of grassland and forestland. Soil respiration spatial
variation prediction showed that the interpolation accuracy of the collaborative Kriging method was higher
than that of the ordinary Kriging method, and the improvement was most obvious in the grassland. The
mean absolute error (MAE), mean relative error (MRE), root mean square error (RMSE) and mean stand-
ard error (MSE) increased by 10.14%, 9.82%, 9.10% and 10.87% , respectively. The improvement of each
error accuracy was between 4.78% (MAE) and 12.09% (MRE) in forestland, and the improvement of
prediction accuracy was the smallest in farmland, and the prediction accuracy of collaborative Kriging method
was only 3.27% higher than that of ordinary Kriging method. [ Conclusion] The co-Kriging method with the

influence factors of soil respiration as auxiliary variables can more accurately predict the spatial variation

characteristics of soil respiration in forestland, farmland and grassland.

Keywords: soil respiration (SR); ordinary Kriging; Co-Kriging; land use; geostatistics
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Fig. 1 Distribution diagram of sampling points in the study area
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Fig. 2 Cross variogram of soil respiration and covariance variables
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Fig. 3 Correlation analysis of soil respiration and factors
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