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3D Spatial Distribution Characteristics of Soil Organic Matter and
Total Nitrogen in Farmland
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Abstract; The three-dimensional (3D) spatial distribution characteristics of farmlands’ soil organic matter
and total nitrogen were revealed in Xinzheng City, and the related technical methods and train of thought
were provided. The methods of 3D Kriging interpolation and 3D inverse distance weighted interpolation
were comprehensively used to simulate the 3D spatial distribution characteristics of soil organic matter and
total nitrogen content in different depths, and their prediction accuracies were compared by using the cross
validation method. The results showed that soil organic matter and total nitrogen had significantly different
spatial distribution difference along the different soil depths (0 ~20 ¢m,20 ~40 ¢cm,40 ~60 cm) , the mean
range of soil organic matter content in three depths varied from 11.31 g/kg to 15.48 g/kg, and the mean
range of soil total nitrogen content was 0.48 ~ 0.79 g/kg, and both of them were decreased with the
increase of soil depth. The amount of information that 3D spatial distribution of soil organic matter and
total nitrogen expressed was more abundant, which was able to directly show the distribution information
of the nutrient content in soil arbitrary section. The prediction accuracy of interpolation results of organic
matter obtained through 3D Kriging method was higher than that obtained through inverse distance
weighting method, and the result of total nitrogen was the same. 3D Kriging interpolation method could
more veritably reflect the 3D spatial distribution characteristics of soil nutrients.
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Fig.1 3D spatial distribution of soil sampling points

(Z direction was amplified by 60 times)
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Tab.1 Statistical characteristics of soil organic matter and total nitrogen content in different soil layers

i H FEAR WE/em BoME/(grks™') WA/ (sks™)  PHE/(skg™')  RER/(gks™') R FEB %
92 0~20 8.18 21.75 15.48 2.15 13.89
AR 92 20 ~40 5.70 16. 69 11.61 2.22 19.12
92 40 ~ 60 4.90 16. 83 11.31 2.42 21.40
92 0~20 0.53 0. 99 0.79 0. 10 12. 66
R 92 20 ~40 0.45 0. 65 0. 56 0.04 7.14
92 40 ~ 60 0. 46 0. 49 0. 48 0.01 2.08
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Fig.2 3D spatial distribution of soil organic matter
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Fig.3 3D spatial distribution of soil total nitrogen
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Fig.4 Spatial distribution of organic matter in soil profiles
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Fig.5 Spatial distribution of total nitrogen in soil profiles
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Tab.2 Statistical results of measured and predicted values of soil organic matter and total nitrogen

5iH B IR e/ME/(gokg ™) BoRME/(grkg™) FHME/(gkg™)  Hl/(gkg™) AR/ (g kg™) ZERFRE %
S E 4.90 21.75 12. 80 12.59 3.11 24. 30
HHLE  Kriging Tl {4 8.69 16. 34 12.35 12.23 1.89 15.30
IDW Ui {6 6.20 17.79 12.62 12.51 1.88 14.90
SR 0.45 0.99 0. 61 0.56 0.14 22.95
2R Kriging i {5 0.49 0.75 0.59 0. 60 0.08 13.56
IDW i ] {5 0.48 0.72 0. 60 0. 60 0. 04 6.67
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Tab.3 Cross validation of interpolation results of

different models

gl T (B Y 77 MBI R 2% S 2 T R 22
Kriging 2.3912 0.0445
A BB
IDW 2.5908 0.3571
Kriging 0.1330 0.0009
2R
IDW 0.1687 0.0139
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