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Table 1 Statistical feature values of apparent electrical conduectivity under various sample densities

A B i % FI/S » m™ ! i #/dS + m ! brifE 2 AR S R % i 1 W K-S p T B B
25338 5.448 4,970 2.799 51.377 0. 882 2.948 0.243 17514
24004 5.447 4,970 2.796 51.331 0. 886 2.940 0.257 17482
EC 22671 5.437 4,950 2.799 51.481 0. 891 2.934 0.236° 17585
o 21337 5.430 4,940 2.789 51.363 0.894 2.918 0.251 17504
20004 5.445 4,970 2.785 51. 148 0. 888 2.924 0.262 17358
18670 5.444 4,960 2.796 51.359 0.892 2.928 0.253 17501
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Fig.2 P-P normal probability plots of apparent electrical conductivity under some sample densities
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Table 2 Semivariance models and parameters for apparent electrical conductivity under various sample densities
. i Co/(dS+ m™ )2 Ci/(dS+ m™ )2 Ci/(Co+ C1)/%
B R -
HH 0K UK 0K UK 0K UK 0K UK
25338 [ 0. 0003 0. 0009 0. 1916 0.1917 99. 8 99.5 140. 8 143.1
24004 [ 0. 0000 0. 0000 0. 1898 0. 1905 100.0 100. 0 131.2 132.5
EC 22671 [ 0.0043 0. 0051 0. 1775 0. 1776 97.6 97.2 121.1 123.3
o 21337 E 0. 0005 0.0013 0. 1938 0. 1938 99.7 99.3 132.6 134.5
20004 E 0. 0002 0. 0000 0. 1955 0. 1963 99.9 100. 0 134.1 135. 4
18670 E 0. 0001 0. 0001 0. 1830 0. 1838 99.9 99.5 115.5 116. 4
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Fig-4 Plots of root mean prediction error and mean square prediction error

of all spatial prediction methods for different validation sites
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Fig.5 Spatial distribution patterns of apparent electrical conductivity across the study area for

local polynomial, inverse distance weighed, ordinary kriging and universal kriging (n = 26672)
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Table 3 Distortion index of apparent electrical conductivity

distribution maps under various sample densities

1- DI/%
B £UH I
EIA REBRE W e

n= 25338 93.48 96. 02 97.21 97. 69
n= 24004 90. 63 95.50 96. 31 96. 75
n= 22671 87.89 94. 41 95. 13 95. 84
n= 21337 85.74 93. 69 94.94 95. 47
n= 20004 §2.91 92. 58 94.79 95. 11
n= 18670 77. 58 88. 84 90. 46 91.23

F4 FTRAHSEETEBEHEZEMBEME (1- DI(%))
RECX T I
Table 4 Paired-samples T test of spatial similarity
(1= DI(%)) for each interpolation method
under various sample densities
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Comparison of interpolation approaches based on spatial variability of

apparent soil electrical conductivity with an electromagnetic induction
Yang Jingsong. Yao Rongjiang
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: To solve the problem of soil salinization existing in the Yellow River Delta at present, electromagnetic
induction EM 38 was applied to study the spatial variability of apparent electrical conductivity under various
sample densities with the GIS technology and geostatistics method, which was conducted in characteristic field of
the Yellow River Delta. The optimized spatial interpolation approach was determined through systematic compar—
isons, and distortion index(DI) was introduced to evaluate the spatial similarity of apparent electrical conductivity
distribution patterns. Results indicate that apparent electrical conductivity data under various sample densities all
exhibite moderate spatial variation and follow logarithmic normal distribution, and apparent electrical conductivi-
ty under various sample densities all show strong spatial autocorrelation with the spatial variability at the field
scale of less than 10 m. As to prediction accuracy, the sequence is universal kriging > ordinary kriging > inverse
distance weighed > local polynomial. Distortion index analysis show that the spatial similarity of apparent
electrical conductivity distribution patterns all decline with the decrease of sample density. In terms of the extent
of spatial information retention under the same sample density reduction, the sequence is universal kriging >
ordinary kriging > inverse distance weighed > local polynomial. It means that the sample density can be ratio—
nally reduced and prediction accuracy will be maintained with the application of universal kriging. With respect to
the field data collection by using eleciromagnetic induction EM 38, the research results can serve as a theoretical
and technical reference to the determination of rational sample density and optimized spatial interpolation model in
saline soils of the Yellow River Delta.

Key words: apparent electrical conductivity; ground conductivity with an electromagnetic induction; spatial

interpolation; the Yellow River Delta



