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Kriging prediction of seil zinc in contaminated field by using an auxiliary variable. JIANG Yong!, LI Qi"2,
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In this study, two kriging methods using an auxiliary varable, 7. e.
kriging combined with regression (OKR) were used for the interpolation of soil zinc (0.1 mol*1

, ordinary cokriging ( OCK) and ordinary
“LHCI ex-

tractable Zn) in a 17.6 hm? field at the vicinity of a metal manufacturer in southern suburb of Shenyang, China.

A total of 36 measured data of soil Zn content at the depth of 10~20 cm (subsoil Zn) was selected as target vari-

able, 72 measured data ar the depth of 0~ 10 cm (topscil Zn) as auxiliary variable, while other 36 measured data

of subsoil for validation, The two interpolation methods were evaluated for the suitability of estimating the spatial

distribution of soil Zn by using an auxiliary variable. The results showed that OKR gave better results than OCK

or ordinary kriging (OK) . The theoretical model obtained from OKR exhibited higher coefficient of determina-

tion and lower residual sums of squares than that from OCK or OK. The prediction accuracy of soil Zn was in-
creased by 4% with OKR than with OK. The map of soil Zn obtained with OKR was quite similar with that ob-
tained with OK, by using 72 measured Zn data. However, no advantages were found between OCK and OK. It

was suggested that OKR was an effective way to estimate the distribution of soil heavy metals by using auxiliary

variables.

Key words Soil pollution, Zine, Spatial variability, Kriging.
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Fig. 1 Distribution of sampling sites in the field.
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Table 1 Descriptive statistics on the prediction data set of soil Zn and its K-S test

H Zn A TH PRAER Fr/ME 5PN 14 ik AREH R K-S 1§
Available Zn n Mean 5D Min. Max. Median Ccv Skewness K-S value
(mg-kg™') (mg-kg™') (mg-kg™ ") (mg-keg™") (mg kg™) (%)
TJZ 1 Subsoil 1 36 10.786 2.661 7.466 16.955 9.760 24,67 0.786 0.234
TE 1+ [ Subsoil 1+ regression 72 10.637 2.610 6.950 16.950 9.785 24.54 0.665 0.061
[2/ 45 {H Regression value 72 10.624 2.550 6.764 15.729 10.014 24.00 0.511 0.152
T2 2 Subsoil 2 72 10.624 2.711 6.914 16.955 9,631 25.58 0.739 0.124
2 Topsoil 72 11.908 2.622 7.940 17.160 11.280 22.02 0.511 0.154
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Table 2 Parameters for the fitted theoretical model and its F test

R S #GH ¥R C/ BERM BE  FAR
Variable  Nugget Sill Range (Co+C) R RSS F test
(Co) (Gt C)  Alm) (%)

1.5 23.09 649 9545  0.963 14.60 75.19" "
L2 2.3 663 95.18  0.987  6.10 463.13**
0.61 21.21 622 97.10 0.958 17.60 65.89"°
1.00  33.00 93 9697 0.98 6.8 502.23*°*

E .15 2.9 635 94.84 0983 8.26 35072
A:TE 36 T & Zn Subsoil Zn of 36 points; B; T/E 36 H & + 36 # S H I Subsoll Zn of
36 measured points and 36 points from regression model; C: T /2 36 THAS LB M H
Cross-semivariogram of 36 point subsoil Zn vs. topsail Zns D: /% 72 ME A Subsall Zn with 72
points; E: BB 72 X Zn Topsoil Zn with 72 points. * * P<0.01. T The same below.
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Table 3 Cross-validation between estimated and actual Zn values

xR EAZ%  MFE O YRE REAH  MirHE

Variable  Regression Standard Y intercept R? Increase of
coefficient error accuracy( % )

A 0.999 0.105 -0.024 0.728""

B 0.993 0.067 0.061 0.757"" 4.0

C 0.897 0.093 1.348 0.730"" 0.3

D 0.998 0.058 0.008 0.810"" 11.3

E 0.993 0.067 0.071  0.757*" -
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Fig.2 Standard deviation under different kriging methods.
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Fig.3 Spatial distribution of soil available Zn using various kriging interpolation methods.
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