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Abstract : Accurate spatial information of soil properties at regional scale is essential to land use and environment management. This paper
proposed a radial basis function neural network method for predicting the spatial distribution of soil organic carbon(SOM ) in the typical hilly
region of Sichuan Basin, which uses geographic coordinates, terrain factors and vegetation index as inputs(RBFNN_E). Its performance was
compared with that of ordinary kriging(OK), multiple linear regression model (MR ) and a radial basis function neural network model only
using geographic coordinates as inputs(RBFNN_C ). The results of 479 validation points showed that RBFNN_E obtained lower estimation
bias. The mean absolute error(MAE ), root mean squared error( RMSE ) and mean relative error( MRE ) of RBFNN_E were smaller than those
of MLR respectively by 1.74%, 1.45% and 2.64%, smaller than those of OK respectively by 7.77%, 12.76%, 3.92%, and smaller than those of
RBFNN_C respectively by 8.89%, 9.81% and 7.68%. Moreover, RBFNN_E produced the SOM map with much more details, which were con—
tributed by the adoption of environmental factors as inputs. The results suggested the method of radial basis function neural network, which
adopted environmental factors as inputs, can not only improve the prediction accuracy but also respond to the spatial variation of soil organic
carbon over the environment variation. Therefore, RBFNN_E can help to produce the SOM map with higher accuracy which was consistent
with the true geographical information. This method provides a useful tool for the accurate prediction of soil properties for the typical hilly re—
gion of Sichuan Basin, the area with complex environment.
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Figure 1 Spatial distribution of soil samples in the study area
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Table 1 Statistic characteristic values of soil organic matter in the study area

it FERER I/MElg kg TR{H/g kg WfH/g ke ARMER/g-kg' ERFH% ¥R VA i B
HoHE AL ARy 742 9.00 47.60 22.67 6.42 28.31 0.78 1.06
SEAHE, 63 10.60 27.20 17.71 4.13 23.33 0.33 -0.58
—&H 595 10.10 46.20 17.35 541 31.20 1.60 4.24
i 480 8.00 34.80 13.70 3.86 28.18 1.95 6.27
=5 41 7.00 23.10 12.02 2.73 22.71 1.30 5.82
b 114 6.60 34.70 12.83 4.12 32.09 2.17 8.77
bl 31 4.20 15.70 10.30 2.95 28.61 0.07 -0.78
HhsE AL 1913 4.20 47.60 17.81 6.60 37.06 1.12 1.58
Bk £ 479 7.80 43.40 18.19 6.46 35.51 0.91 0.64
TRE A 2392 4.20 47.60 17.88 6.57 36.75 1.08 1.39
x2 AREIFEFVREZTOEFAEZRSUSERE
Table 2 Stepwise process of multiple regression equations for soil organic matter in the study area
P Fiba HERE R

1 In(SOM )=2.908-1.345S 0.08

2 In(SOM )=2.745-0.9695+0.30271 0.10

3 In(SOM )=2.062-0.900S+0.297TI+1.471EVI 0.11

4 In(SOM )=1.979-0.970S+0.2817T1+1.579EV1+0.085X 0.12
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Figure 2 Semivariograms of soil organic matter in the study area
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Table 3 Precision errors of different methods for
predicting soil organic matter
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Figure 3 Spatial distribution of soil organic matter in the study area produced by four methods
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