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Comparison of spatial interpolation methods of available
potassium in Hantai County

ZHOU Lei,QI Yan-bing, CHANG Qing-rui, YANG Feng-qun

(College of Science Resources and Environment , Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The study was to accurately predict spatial distribution, and to select suitable
spatial interpolation methods of available potassium in Hantai county. [Method) Taking soil available po-
tassium of 2 022 sample sites as an example, based on optimum parameters selection of 3 methods and in-
terpolation results validation and analysis,three interpolation methods were compared including OK (Ordi-
nary Kriging) , RBF(Radial Basis Functions) and IDW (Inverse Distance Weighted). [Results) Through the
cross validation of three spatial interpolation methods,the RMS of Radial Basis Functions was 267. 349,
smaller than the other two interpolation methods,and the correlation coefficient of the Radial Basis Func-
tions was 0. 687,bigger than the other two interpolation methods. Validation with the zonal similarity vali-
dation and interpolation graph indicated that RBF can reflect soil available potassium distribution pattern
much better than OK and IDW in experimental zone. [Conclusion] RBF, compared with OK and IDW, is
more suitable in spatial interpolation of available potassium in Hantai County,and it also indicates that the
method of zonal similarity validation is feasible in predicting spatial distribution of soil nutrients during the

implementation of the program of soil testing and fertilizer recommendation.
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Fig. 1 Distribution of soil sample sites of Hantai County, Hanzhong City,Shaanxi Province (n=2 022)
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Table 1 Descriptive statistic of soil available potassium in Hantai County, Hanzhong City,Shaanxi Province
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e Hij({ﬁ,l Ei/]\{ﬁzl ?i’«]fﬁﬂ Efjfﬁ,ﬂ b ,%ED A R 5K Shapiro-
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i K 1

J:‘ﬁiln%ﬁ(ﬁ; 216 24 120. 7 117 26.9 22.99 0. 309 0. 00
Original data
OB N
R . 5.375 3.178 4.762 4. 767 0.238 4.99 —1.028 0. 00
log transformation
Box-Cox 2z #t 87.16 14.32 53. 21 54. 35 9.86 18. 14 0.102 0.02

Box-Cox transformation
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Table 2 Estimation of ordinary kriging interpolation method with different theoretical models

H iR TR soris sormmmez ESTR G o
Theoretical model ME RMS RMSE Il ASE
RMSS
B LR Gaussian model 0.907 392. 218 19. 805 0.087 19. 718
8 B A Exponential model 0. 855 385.699 19. 639 0. 084 19. 555
BRI Pentaspherical model 0. 854 389. 566 19. 737 0. 084 19. 653
FARAE Y Circular model 0.875 390. 059 19. 749 0.085 19. 665
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Table 3 Estimation of Radial basis functions interpolation

method with different functions
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Basic function ME RMS
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1R U T B A
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— o g
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Inverse Multiquadric
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Table 4 Estimation of Inverse distance weighting

interpolation method with different values of power

AUE PR 2 o7 iR 2%
Value of power ME RMS

P=2 1. 149 306. 821

P=3 1. 249 347.561
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Table 5 Results of Cross Validation with 3

interpolations method

W T7 2% -1y iR 22 ¥ 75 iR 22 AH O R A
Interpolation method ME RMS cC
OK 0. 855 385.699 0.501
RBF 1.048 267.349 0. 687
IDW 1. 149 306. 821 0. 682
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Fig. 2 Distribution of original sample sites about soil available potassium in different ranges

in Hantai County, Hanzhong City, Shaanxi Province
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Fig. 3 Effect of different interpolation methods on contour maps of available potassium content

in Hantai County, Hanzhong City, Shaanxi Province

a. Ordinary kriging;b. Radial basis functions;c. Inverse distance weighting
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