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Abstract; Soil is a continuous spatial-temporal heterogeneity with high spatial variability. Soil nutrients
are important parts of soil, and scientific and effective spatial prediction of the spatial variability of soil
nutrients is the foundation of sustainable utilization of soil. The multi-dimensional fractal ( multifractal )
Krige method ( Mkrige ) with Krige method as a reference was used to simulate four types of soil
nutrients, 1i.e., soil organic matter, nitrogen, phosphorus and potassium. FEffectiveness of spatial
prediction of Mkrige method was deeply analyzed in terms of five aspects, i.e. , the traditional statistics,
accumulation curve, multi-dimensional fractal images, multi-dimensional parameters and specific values.
The results showed that traditional statistics parameters, accumulated value curve, multi-dimensional
fractal parameters and multi-dimensional fractal image of the predicted values by Mkrige method were
closer to the measured values than that of the predicted values by Krige method for the considered four
soil nutrients. Mkrige method can better maintain the specific value area of the original samples, which
truly reflected the chaotic state of the spatial distribution of soil nutrients and had a better prediction

effect. The fractal degrees of phosphorus, organic matter, total nitrogen and potassium were reduced in
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order. For Mkrige method, the higher the fractal degree was, the more excellent the prediction effects

were.
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Tab.1 Multi-dimensional fractal characteristics of
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different soil nutrients with original sample data
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Fig.2 Rayleigh spectrum and multi-dimensional

fractal spectrum of measured values
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Tab.2 Basic statistical parameters of measured and simulated results with different methods

LIRS BT HE brifEZE LN w/AME MERR BERK
SEE 13.774 6.484 45. 826 0. 636 1.554 4. 949
SOM [ [t/ (g-kg ™) Krige 74 T00M{E 14. 424 2.973 27.817 7.119 0.438 1.258
Mkrige 32 T (A 15. 666 5.999 45. 826 0. 790 1.257 2.831
SE 0.740 0.325 2.302 0. 100 0.446 1.897

TN Bt/ (g-kg™") Krige ¥ UMK 0.757 0. 089 1.022 0. 569 0.612 -0.063
Mkrige 25 (5 0.793 0. 182 2. 008 0. 100 0.618 1. 089
SN 25.188 36. 100 328.590 0.200 3.955 21.289
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SN 120. 335 73.972 510. 000 29. 881 2.611 8. 054

AK i/ (mg-kg ™) Krige 7 (. 123.734 14. 883 180. 074 78. 106 -0.117 -0.510
Mkrige 25 i {15 140. 079 53.218 490. 000 36. 320 0.977 1.387
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Tab.3 Comparison of accumulation curve for measured and predicted values with different methods of soil nutrients

%
+HEFR EE T +10% +20% +30% +40% +50% +60% +70% +80% +90% +100%
SN 22.27 45.48 63. 11 74.71 82.37 87.01 89.33 91.42 93.27 96. 06
SOM Krige 32 FiiM{E 40. 35 69. 19 85.31 93.13 95.03 97. 64 98. 74 99. 82 99. 92 99. 98
Mkrige VA TRI(E  24. 48 45. 31 62. 85 75.55 83. 56 88.24 90. 57 91.87 92.92 94. 18
SN 19. 26 41.76 56. 38 71. 00 78. 89 84. 69 89.79 90. 72 97. 68 97.91
TN Krige ¥ M5 27.97 89.93 97.43 100
Mkrige 3 T 19.74 64. 14 80. 28 89. 57 92.79 95.95 98.25 99. 17 99. 88 99. 95
SR 4.41 12. 06 18. 33 23.20 31.32 41.30 54.29 68.91 83.29 87.24
AP Krige ¥:TiiM{E 18. 16 38.09 60. 41 76. 42 85.97 91.41 94. 64 97.23 99. 06 99. 76
Mkrige 72 T E 8.91 19.29 29.24 38.76 48.91 58.34 66. 60 73.57 78. 87 81.13
SN 17.87 28.77 47.33 69. 61 81.21 88. 17 90. 95 91.42 92. 81 93.74
AK Krige ¥ iiM{E 50. 64 89. 81 98.97 99. 94 100
Mkrige 3T~ 16.71 35.00 54. 47 71. 64 80. 97 86. 20 88. 69 90. 86 92.25 93. 66
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Tab.4 Comparison of fractal parameters for measured and predicted values with different methods of soil nutrients

13T EGIIEWIRTS D, D, Omin Oy %) Aa
S 1.978 1. 956 1.555 2.547 2.023 0.992
SOM Krige ¥:TUM{E 1.993 1. 986 1.736 2.268 2.007 0.532
Mkrige 2 M 1.975 1.948 1.574 2.476 2.025 0.902
S 1.983 1. 967 1.727 2. 486 2.018 0.759
TN Krige 1 #0 A 1. 997 1. 993 1.873 2.090 2.003 0.217
Mkrige 32 ¥ (& 1. 988 1.976 1.749 2.248 2.012 0. 499
S 1. 867 1.727 1. 087 2.942 2.126 1. 855
AP Krige 15 {E 1. 984 1. 967 1.788 2.242 2.016 0. 454
Mkrige 325 Ui {E 1. 906 1.823 1.413 2.661 2.094 1.248
S 1.978 1.954 1. 638 2.272 2.022 0.634
AK Krige 3 F0 (& 1.998 1. 996 1.929 2.120 2.002 0.191
Mkrige 32 7 & 1.978 1.954 1. 650 2.245 2.021 0.595
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Fig.3 Rayleigh spectrum and multifractal spectrum of

measured and predicted values for different soil nutrients
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Fig.4 Comparison of specific values of measured and predicted values from different methods for SOM
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Fig.5 Comparison of specific values of measured and predicted values from different methods for TN
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Fig. 6 Comparison of specific values of measured and predicted values from different methods for AP
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Fig.7 Comparison of specific values of measured and predicted values from different methods for AK
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