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Comparison of Predictive Methods for Spatial Distribution of SOM in Cultivated Land in the

South Subtropical Karst Region
REN Yan, YIN Qiuyue’, YIN Jinlei, WANG Yu, LI Xin
(Guangxi Bureau of Surveying and Mapping, Nanning 530023, China)

Abstract: In this study, the performances of different models were compared in spatial prediction of soil organic matter (SOM) in
a karst region of south subtropical China. SOM content data were collected from the soil testing and formula fertilization in
Longan County, and divided into karst areas and non-karst areas affected by karst areas. SPSS correlation analysis and R language
random forest were used to screen environmental variables, eight kinds of digital soil mapping models were constructed and used
for SOM prediction, including ordinary kriging (OK), inverse distance weighting (IDW), linear regression (LR), regression
kriging (RK), geographical weighted regression (GWR), geographical weighted regression kriging (GWRK), random forest and
random forest kriging (RFK). The results showed that:1) After the partition of the karst and no-karst areas, the prediction accuracy
of karst region was obviously higher than that of non-karst region; 2) By ranking the importance of environmental variables, it
was found that soil type, land use type, organic fertilizer dosage, drainage capacity, long-term precipitation, elevation, and
irrigation capacity were the main environmental variable factors affecting the spatial distribution of SOM in karst areas; 3) The
overall prediction accuracy from high to low was ranked as RFK>RF>RK>GWRK>GWR>IDW>LR>OK for the karst areas, with
the R?=0.572 for RFK; while as RK>RFK>RF>LR>0K>GWRK>GWR>IDW of the non-karst areas, with the R?>=0.439 for RK; 4)
The prediction accuracies of LR, GWR and RF were improved to some extent after ordinary kriging interpolation of the residuals,
indicating that SOM had a certain spatial correlation in space. The above results can provide technical reference for the high
precision mapping of SOM in karst area of south subtropical regions.

Key words: Soil organic matter; Subtropical karst region; Geostatistics; Random forest; Spatial distribution
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Table 1 Data and sources of environmental variables selected
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Table 2 Basic statistical characteristics of SOM content
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Table 3 Correlation coefficients between SOM content and environmental variables
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Fig. 2 Importance of environment variables in random forest prediction model
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Table 4 Accuracies of different prediction models on SOM content
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Fig. 3 Spatial distributions of SOM content predicted by different models
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