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Evaluating Method of Soil Quality Based on Kernel Principal Component-cluster Analysis
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(Department of Mathematics and Physics, Luoyang Institute of Science and Technology, Luoyang, Henan 471023)

Abstract Aiming at the deficiency of traditional principal component analysis solving nonlinear problems, the evaluating method based on
kernel principal component — cluster analysis was taken to evaluate and classify the soil quality. Firstly, the kernel principal component analy-
sis was taken to eliminate the indexes that had linear correlation and repeated information in original data, and then the original evaluation in-
dex was replaced by principal component, and according which, the cluster analysis on soil quality was conducted. The results showed that the
method was accurate and objective, and it could provide the reference for evaluating soil quality.
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Table 1 Physical and chemical properties of soil genera inislands of Fuzhou

HERE AR E<:) EX e A BB FEEF
z =2 +EHFR cm &/kg &/kg &/kg g/'kg me/k mykg pHME  #HE
Sequence Soil name Topsoil Organic Total Total Total Availa.bli P Rapid  pH value emol( +)/kg

thickness matter nitrogen  phosphorus  potassium available K CEC
1 %1 Bare soil 12 10.4 0.66 0.63 4.52 7.5 22.3 5.4 20.1
2 FRRP+ Bare sand soil 10 7.3 0.4 0.44 4.56 11.5 19.5 6.1 8.4
3 #1928+ Red mud and sand soil 12 9.7 0.53 8.82 30.8 26.0 43.0 6.1 14.00
4 Y2 H Yellow mud field 7 10.6 0.67 0.64 4.84 15.5 29.2 6.3 22.86
5 F#JewP H Yellow mud and sand field 13 15.2 0.87 0.63 9.36 10.5 23.2 7.6 19.40
6 53 H Black mud field 16 24.6 1.46 1.39 29.6 17.5 90.1 5.1 42.07
7 JKIEH Grey mud field 11 36.6 2.61 3.4 33.2 30.0 453.0 7.3 24.25
8 JKEPH Grey sand field 10 14.5 0.70 1.53 31.8 31.5 72.6 5.5 8.62
9 }2Ye H Slush field 16 22.2 1.42 1.24 33.4 13.0 96.1 6.2 13.52
10 #hPEH Saline spot field 12 14.1 1.17 1.68 6.04 28.0 408.0 8.2 33.54
11 3t H Dike field 12 28.2 1.91 7.67 29.4 14.5 9.6 6.1 30.98
12 ¥i7 £+ Damp sand soil 12 11.2 0.68 1.08 34.8 42.0 22.0 6.3 8.12
13 {8 + Damp mud soil 17 18.4 0.69 1.30 32.2 26.5 194.0 5.0 10.46
14 B+ Dry sand field 13 2.9 0.013 0.31 16.8 6.0 26.1 6.2 2.63
15 7>+ Damp sand soil 10 5.8 0.028 1.15 18.2 20.5 15.3 6.7 3.18
16 AR+ Sand dike field 21 3.3 0.27 0.34 17.9 6.5 57.6 6.5 8.52
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Table 2 Comparisons of feature extraction between PCA and KPCA methods

o PCA J7k Method KPCA J5¥ Method

e R HETHE FERRERE BEE  EARE TrERRTRE
Eigenvalue  Variance contribution Variance cumulative contribution  Eigenvalue Variance contribution Variance cumulative contribution

1 3.570 939 0.396 771 0.396 771 0.510 16 0.962 346 0.962 346

2 1.725 64 0.191 738 0.588 509 0.009 776 0.018 441 0.980 787

3 1.311 231 0. 145 692 0.734 201 0.004 856 0.009 161 0.989 947

4 1.009 397 0.112 155 0. 846 356 0.003 037 0.005 729 0.995 676

5 0. 689 336 0.076 593 0.922 949 0.001 512 0.002 852 0.998 528

6 0.388 126 0.043 125 0.966 074 0.000 447 0.000 844 0.999 372

7 0.243 66 0.027 073 0.993 148 0. 000 186 0.000 35 0.999 722

8 0.043 747 0. 004 861 0.998 009 9.05E -05 0.000 171 0.999 893

9 0.017 922 0. 001 991 1 5. 68E —05 0. 000 107 1
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Note: The number represents the sequence of each type of soil. The same as
follows.
1 PCA ZEBEBUSHI 5 M ERSHBRER
Fig.1 The clustering result of former five main components with PCA
method

s 121 144 103 KK
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Fig.2 The clustering result of first main components with KPCA
method
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Table 3 The clustering result of soil quality by using KPCA - HCM
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