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Spatial distribution of soil organic matter predicted by BP neural network
ensemble model
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Abstract: Based on the data collected from the project of soiltest-based formulated fertilization in Wannian county,
Jiangxi province in 2014, a back propagation neural network ensemble model (BPNN-Ada) was used to predict the spatial
distribution of soil organic matter (SOM) which was then compared to those by back propagation neural network model
(BPNN) and ordinary Kriging model (OK). The BPNN-Ada and BPNN model were trained using the geographical coordi-
nates, elevation, slope and adjacent sampling points information as inputs. The prediction accuracy of three models followed
the order of BPNN-Ada>BPNN>OK. BPNN-Ada model could help to produce the SOM map with higher accuracy and better
effect, which was consistent with the true geographical information and actual situation of SOM. By overcoming the shortcom-
ings of poor local search ability and easiness to fall into global optimum, BPNN-Ada improved the generalization ability of
BPNN.
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Fig.1 Location of study area(a), distribution of soil sampling sites(b) and DEM data( c)
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Table 1 The root mean square error( RMSE) of BPNN-Ada with different network parameters

BT BP 25 D00 4% 114 2 RAE TR AL

bR 22 Y {H
10 20 30 40 50 60 100 200
0.05 5.27 5.27 5.26 5.24 5.27 5.25 5.25 5.25
0.10 5.28 5.27 5.24 5.25 5.23 5.26 5.27 5.24
0.20 5.27 5.23 5.26 5.25 5.23 5.24 5.24 5.24
0.30 5.25 5.24 5.25 5.24 5.26 5.25 5.26 5.25
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Table 2 Descriptive statistic characteristics of SOM content
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Table 3 Comparative analysis of fitting ability of three models
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D235 SR S S
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1 TR 152 R AR TR 152 XA BL& R
(MAE) (g/kg) (r) (R?) (MAE) (g/kg) (r) (R?)
OK 4.90 0.57 0.32 5.61 0.34 0.12
BPNN 4.12 0.75 0.56 4.24 0.72 0.52
BPNN-Ada 3.91 0.79 0.62 4.02 0.74 0.55
OK ;538 5 B 4 VA58 BPNN - BP 1 28 [ 28 450780 ; BPNN-Ada: 25 BP #1285 450700
F4 AABEBTHNAHRZEK LSD 1
Table 4 LSD test of absolute errors predicted by different models
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Fig.3 Absolute errors of prediction of different models
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Table 5 Comparison of precision of 3 models for predicting SOM

content

AR MR
s Yo SRR ¥IriR SRR
R R R T2
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0K 6.39 16.63 7.38 21.19
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Fig.4 Prediction results of spatial distribution of SOM content by three models
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