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Fig. 1 Spatil distribution pattern of samples in sudy area
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Table 1 Descriptive statistics of soil eledrical conductiviy (EC) at different layers
Distrbut ion Standard Minimum Maximum Coefficient Sample
Soil layer type Mean deviation value value of variation number
0~ 20 an 0. 157 0.032 0.114 0.254 0.21 50
20~ 40 an 0. 26 0.076 0.135 0.532 0.34 50
40~ 60 an 0. 349 0.110 0.158 0.826 0.34 50
60~ 100 cm 0. 524 0.152 0.192 0.951 0.29 50
mS an~ Note: The unit of soil electrical conductivity is mS an~ ! in the table
2 2
- 1[15
Jddm  2m 5~ 12 gL 11
, 21%  34%,
[14]
person
2
Table 2 Correlation of EC distrbution at different hyers
. 0~ 20 cm 20~ 40 cm 40~ 60 an 60~ 100 cm
Soil layer
0~ 20 an 1 0. 636" 0.652°" 027
20~ 40 cm 1 0. 874" 0 M5
40~ 60 cm 1 0 870"
60~ 100 em 1

N 1% Note: * * : Cormelation is significant at 1% level
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Table 3 Model and parameter of semivariogram for soil electrical @nductivity( EC)
/
Determinat ive
Soil layer Fitted model Nugget Sill Range( m) Nugget/ sill (%) .
coefficient
0~ 20 an 0. 000 27 0.001 29 122 20.9 0. 851
20~ 40 an 0. 000 5 0.005 9 130.2 10 0.732
40~ 60 an 0. 003 38 0.009 5 123 35.6 0. 847
@~ 100 cm 0. 010 18 0.025 43 83.2 40 0. 888
0.006 20~~40 em
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Fig.2  Semivariance( dot) and fited model ( solid line) of EC for different soil depths
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20~ 40am 40~ 60cm 60~ 100 am
Table 5 Model and parameters of semivarbgram and cross-semivariogram for electrical condud wity( EC)

at 20~ 40cm, 40~ 60cm, 60~ 100an sol layers( 30 samples)

/ R?
Type of Nugget/ sill (%) Determinat ive
Soil layer semiv ariogram Fitted model Nugget Sill Range( m) coefficient
20~ 40 an 0. 003 52 0.018 47 124 19 0.792
0. 000 29 0.003 18 148. 1 9.1 0.767
40~ 60 an 0.0015 0.020 54 118.5 7.3 0. 883
0. 000 37 0.004 23 129 8.7 0. 89
@~ 100 cm 0. 007 63 0.028 62 8.9 26 7 0.931
0. 000 84 0.003 & 100 6 21 8 0.908
O30 om anmpl s _ = L0 1‘_- <40 cmi IDsamples .
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T ] E& ool e =
E 5 - g . ) /./" .
b : i |4
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Fic. 4  Semivariance (left) (dot) and cross-semivariance( right) ( dot) and their fitted model ( solid line)
for EC at 20~ 40 cm, 40~ 60 cm, 60~ 100 an soil layers
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ESTIMATES OF ELECTRICAL CONDUCTIVITY FOR COASTAL SALINE SOIL
PROFILE USING COKRIGING UNDER DIFFERENT SAMPLING DENSITY

Li Yan ShiZhou Wang Renchao Huang Mingxiang
( Institute of Agricultural Remote Sensing and Information Technology, Resource and Emironment College, Zhgiang University, Hangzhou 310029, China)

Abstract FEstimating spatial variability of saline soil electrical condudivity (EC) which was intensely correlative with
salinity content is an important issue in costal region. In this study, semivariogram was firstly used to explore the spatial correla
tion of EC for four depths of O~ 20 e¢m layer, 20~ 40 cm layer, 40~ 60 an layer and 60~ 100 em layer on a 20 m by 20 m
sampling grid, EC distribution at the four layers were then estimated using ordinary kriging, and then aoss-semivariogram was
analysed to explore coregionalized relationship between top layer and deeper layers. Finally cokriging was used to improve saline
soil EC estimation at deeper layers by treaing the samples of O~ 20 an depth as auxiliary varigble and the original and reduced
samples of the other three layers as primary variable. Compared with the ordinary kriging, the root-mean-square error produced
by cokriging decreased by 9% to 25. 1%, the average standard error decreased by 9. 4% 1o 21. 9%, correlation coefficient be-
tween the predided value and the observed value increased by 46% to 85%. The analysis results indicated the reduction of the
original sampling densty of 40% would have resulted in no evident loss of spatial information. Cokriging was shown to be a more
accurate and econamic method, and it allowed easily obtained variables to be used to estimate the difficultly obtained variable
based on the correlation on between two variables, and not only can greatly improve prediction accuracy, but also can save the
sampling cost.

Key words Soil EC; Spatial variability; Semivariogram analyse; Cokriging; Prediction accuracy



