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Abstract: [ Objective ] Soil organic carbon content in China and its variation plays a very important role in the global carbon
cycle and variation of atmospheric carbon dioxide concentration. The processes of soil formation, development and erosion are
subject to impacts of the complex and volatile environmental factors in the surroundings of the soil, so soil organic carbon is of
strong spatial variability and dependence. [ Method ] Based on the data of soil organic carbon contents in the surface layers of

2 473 soil profiles collected during the Second National Soil Survey, this paper explored influences of factors, like topography,
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vegetation and climate on spatial distribution of soil organic carbon; With the ordinary Kriging method as control, geographically
weighted regression, geographically weighted regression Kriging, multiple linear regression and regression Kriging were used
separately to modeling for spatial prediction of soil organic carbon; indices, like mean absolute estimation error (MAE), mean
relative error (MRE), root mean square error (RMSE) and Pearson correlation coefficient(r)were used to evaluate performance of
these models; and soil organic carbon spatial distribution prediction maps were drawn separately. Result Results show: (1) Soil
organic carbon varied in the range from 1.62 g-kg ™' to 223.88 g-kg ' in content and averaged to be 22.28 g-kg ' in the country. Its
variation coefficient reached 96.10%, which indicates that organic carbon in the soil varies very sharply in range, and is of strong
spatial heterogeneity; (2) Soil organic carbon content was significantly related to annual mean precipitation, =10°C annual
accumulated temperature, elevation, slope, aspect, normalized difference vegetation index, annual average temperature,
topographic wetness index, topographic position index and topographic roughness index. Among them, slope, elevation, aspect,
topographic roughness index, annual average precipitation and normalized vegetation index were positively related, while
topographic position index, topographic wetness index, annual average temperature and =10°C accumulated temperature were
negatively related; (3) Multiple linear regression coefficients might reflect influences of the environmental variables on soil
organic carbon globally, whereas the geographically weighted regression coefficient map might do clearly those of different
environmental variables on soil organic carbon in different geographical locations; (4) The mean absolute estimation error, root
mean square error, mean relative error and Pearson correlation coefficient of the model were used as model validation indices and
indicated that the geographically weighted regression is higher than the other models in prediction accuracy, and hence can be
used to plot soil organic carbon spatial distribution characteristics maps of large scales areas; and (5) Areas relatively high in soil
organic carbon content were mainly distributed in the northeast and southwest of the studied region, and patches in the southeast,
while areas relatively low were in the northwest. [ Conclusion The geographically weighted regression is higher than the
ordinary Kriging, multiple linear regression, regression Kriging and geographically weighted regression Kriging in prediction
accuracy. In this paper, efforts have been made to explore correlations between soil properties and environmental variables on
large scales in an attempt to provide certain solutions and ideas for soil properties spatial mapping.

Key words: Soil organic carbon; Environmental variable; Geographically weighted regression; Multiple linear regression
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Fig. 1 Spatial distribution map of typical soil profile points
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Table 1 Basic description statistical characteristics of soil organic carbon contents and the ones after logarithmic transformation

fe/ME ISP NIER ¥fH bRz 52 et £ I3} 3 LIS
Standard Coefficient of
Minimum/ Maximum/ Mean/ Variance/ Skewness Kurtosis
deviation/ variation/
(gkg") (gkg™) (gkg™) (g'kg™) (gkg™)? %
SOC 1.624 223.880 22.280 21.410 458.388 3.179 15.966 96.095
InSOC 0.485 5411 2.758 0.846 0.716 —0.105 —0.175 30.674

. SOC: +HERMUK; InSOC: X5 i A Pk . Note: SOC: soil organic carbon; InSOC: soil organic carbon after

logarithmic transformation.
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Table 2 Basic statistical characteristics of the coefficients of the multiple linear regression model

Z e A EIR NG S 2R (% e
t P VIF
MLR Unstandardized coefficients Standard coefficients
% Constant 5.099 2.348 0.019
TRI 0.031 0.085 3.142 0.002 1.483
E 0.004 0.180 5.374 0.000 2.304
T -1.175 —0.342 —7.735 0.000 4.000
NDVI 23.955 0.205 7.394 0.000 1.570
P 0.016 0.379 8.849 0.000 3.758
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Table 3 Semi-variance parameters of GWR, MLR residual and SOC
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I Bk BRI AR A
0.08 0.97 1.05 7.62 69.67 6.54 20.92
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GWR 5k o TR A
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Fig. 3 Spatial distribution of soil organic carbon residuals of the GWR and MLR
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Table 4 Comparison between the five models of OK, MLR, GWR, GWRK and RK in precision evaluation indexe

FEAR R R 2 RRCE RN BT R iR 22 BRI F B
MRE MAE RMSE r
OK 1.233 15.110 21.069 0.422
MLR 0.951 12.781 19.274 0.425
GWR 0.844 12.079 18.588 0.487
GWRK 0.850 12.336 19.035 0.460
RK 0.865 12.547 19.149 0.453
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