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1. Bivariate empirical mode decomposition of the spatial variation in the soil organic
matter content: A case study from NW China
CHRJR: ScienceDirect,2021-07-05
% 2 . Soil organic matter (SOM) significantly affects soil quality, food security, and the
global carbon cycle. Variations in the SOM content are controlled by many environmental
factors and differ depending on the scale and region. The MountainOasisDesert System
(MODS) in arid areas is limited by climate conditions and water and soil resources.
Therefore, the effects of environmental factors on the SOM content may differ. This study
aimed to characterize spatial patterns of the SOM content in a MODS in northwestern China
and reveal the SOM variations at different scales and regions. First, we employed the
random forest model to predict the SOM content and the uncertainty at the nodes of a 90
m grid. We then extracted scale- and region-dependent variations in the SOM content using
bivariate empirical mode decomposition (BEMD). Data analysis, geostatistics, and a
twodimensional fast Fourier transform were applied to analyze the SOM pattern and its
correlations with environmental covariates at different scales. The results suggest that the
variations in the SOM content were mainly concentrated at the large scale. The correlations
between environmental factors and the SOM were scale- and region-specific, indicating
complex interrelationships among topography, land use, salinization, soil erosion, and
fertilization. At the intermediate-large spatial scale, topography characteristics and surface
features were the major factors controlling the SOM content, whereas the climate had a

larger effect on SOM than other factors at the large scale. Based on our results, BEMD has
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great potential to reveal SOM variations in the scaleregion domain. BEMD can be used in
environmental modeling in the future to gain insights into the variations in soil properties
depending on environmental factors and anthropogenic activities.
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