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Prediction precision analysis of soil organic matter based on cloud
genetic BP neural network in Huang-Huai-Hai dry farming area
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Abstract In order to improve the prediction precision of soil organic matter, the dry farming area of Huang-Huai-Hai
was studied, three methods, cloud genetic BP neural network, BP neural network and GABP neural network were used
to compare the prediction accuracy of soil organic matter in different soil layers. The results showed that: 1) The data
distribution of soil organic matter values in different soil layers displayed different degrees of right deviation compared
with the normal distribution. The peak was steeper and the two tails were more widely distributed, which belong to the
medium degree of variation. 2) All the semi-variance function models of soil organic matter in different soil layers were
exponential models. The influence of structural factors and random factors on the spatial variability of soil organic
matter in different soil layers in the study area were basically the same, and the spatial distribution tends to be
fragmented. 3) The BP neural network combined with cloud model and genetic algorithm improved the prediction
precision of soil organic matter in 0 — 10, 10 —20, 20 — 30 cm soil layers, but not in 30 —40 cm soil layer, which might
be caused by the variation coefficient of soil organic matter in 30 — 40 cm soil layer exceeding a certain range. The
results can provide a reference for improving the prediction accuracy of soil organic matter, and a basis for further
adjustment of cultivated land management measures and improvement of soil quality.
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Fig. 1 Distribution of training samples and test

samples in the study area
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Table 1 Description of soil organic matter in different soil layers in Huang-Huai-Hai dry farming area
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+Z/em AF g/ (g/kg) FHE/ (g/kg) A BE I B o
Standard Coefficient
Soil layer Amplitude Mean value Skewness Kurtosis
deviation of variation
0~10 4,96~38.95 20. 07 0.25 0.09 6. 46 32.20
10~20 3.91~35.14 14.73 0.93 2.22 5.13 34. 80
20~30 2.02~26.79 9.93 1.01 1. 60 4.15 41.81
30~40 1.04~22.85 8.01 0.95 1.33 3.46 43.18

2.2 AALETEEHNRBGEITESHST
iz H GSH7.0 X R IXOARE £+ 2 1A
BL M G812 S 8000 B, DA o 8 R B T 1.5%
ZHmT 0 MR tEbR ek B, AF 2 £ b
JBT B S AL BRI AT S S FE RO 25 R LR 2, W
F2 ] 0L R TR] £ )2 4 B LT 4 BB Y Yt
FREAE 0.79~0. 93, RUIH B A 1) H A &1
AEEDY R 2 A P Y B A R

SHEEGMHE. WP R X AR L Z +5AE LR
g —EBENA AR, ARF L2 5E 0
JE B S LAY AE 46. 96 % ~51. 19 % , Wl 1k — 4 5
B 25 A0 R 2R (i = 1) 5 45 ) 5 BE AL R &R Cln £ 4%
BEVE B 0 25 A 15 it ) B 52 e B E X 2% ) AR S A
AR — 2 KR 4 2 A P A R (E A
1.17~9. 56 m, 48 FE &A%, 3 W H 25 (0] [ A6 ¢ Pk
G,

x2 HREHEBRERFAALEIEAINRMEHFESH

Table 2 Results of soil organic matter statistical parameters in different soil
layersin Huang-Huai-Hai dry farming area
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Table 3 Comparison of forecasting ability between cloud genetic-BP neural

network and other BP neural networks

+J2/em B Oy ik T A xR 2/ (g/kg) ¥y iR/ (g/ke)
Soil layer Method MAE RMSE
BP il 48 ¥ 2% 7.07 a 12.65 a
0~10 AL -BP #h A R 4% 6.95 a 12.31 a
TR -5 AE BT 1:-BP 4 R 4K 6.37 b 8.99 b
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Note: In multiple analysis, different lowercase letters represent significant at the 0. 05 level.
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