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Fig.1 Frequency and cumulative distribution of soil

Pb content across the study area
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Table 1 Conventional statistics of soil Pb content across the study area (n=681)

HE)E RME RORE PFE bl BERREE WE i HE K-S LRI ARIE S S (%)
Heavy Metal Min. Max. Mean Median CV. (%) Kurt. Skew. zZ — —Y =%
Pb /mg-kg’ 1.18 159.43 36.33 37.96 37.42 10.36 1.12 1.62 (0.01)
. 44.05 55.95
In(Pb) /mg-kg’ 0.16 5.07 3.51 3.64 12.97 7.51 -1.81 2.93 (0.000)
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Table 2  Fitting parameters of indicator semivariograms of all cutoffs

S XEREIE, Al A Pt R rss
B (mgkg) G C  HfHC/IC A4 (m)

0.1 1864  0.05 0.10 4951% 17172 6.67E-3 0.64
02 2423 009 0.19  49.74% 20528 3.46E-3 0.93
03 2840 016 023  67.95% 23101 3.62E-3 0.92
04 3324 018 025 73.41% 14704 1.92E-3 0.90
05 3796 020 026 77.43% 7198 4.10E-3 0.69
0.6 4132 019 025 7629% 6604 152E-2 0.41
0.7 4448 016 021  76.10% 7196 3.85E-2 0.20
0.8 4751 0.14 017  80.00% 6597 2.93E-2 0.03
09 5119  0.08 009 80.85% 5989 6.12E-3 0.07
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Fig.2 Indicator semivariograms and their fitting models of some cutoffs
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Fig. 3 Probability map of soil Pb content of all cutoffs
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Fig.4 Spatial distribution of soil Pb content across the study area
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Table 3 Cross-validation results of spatial estimation of soil Pb content

for ordinary kriging and indicator kriging
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Indicator Kriging of spatial distribution of soil Pb content in Yucheng city

YAO Rongjiang, YANG Jingsong, YANG Qiyong, HUANG Biao, SUN Weixia

Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China

Abstract: Considering the outliers and skew distribution of heavy metal Pb content in Yucheng soils, indcator kriging method was
introduced to study the conditional probability of soil Pb content less than some cutoffs. The spatial variability of soil Pb content
across the study area was analyzed, and the estimation precision was compared and cross-validated for ordinary kriging (OK) and
indicator kriging (IK) methods. Results indicated that soil Pb content in Yucheng city is generally low and less than the limit value of
national standards, while the Pb content varies greatly at various locations. The Pb spatial dstribution generated by OK method shows
the similar pattern to that generated by IK method, and the former is smoother than the latter. The soil environmental quality of
Yucheng city is totally in favorable condition, and the regions of high value of Pb content are largely situated in the field nearby the
town residents. The Pb spatial estimation precision of IK method is superior to that of OK method, and the IK method is more
applicable to soil properties with innormal distribution and outliers than OK method. The research results provide scientific reference
to environmental quality assessment and prevention of soil heavy metal contamination for Yucheng city.

Key words: Yucheng city; Pb; spatial distribution; indicator kriging; conditional probability
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