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Evaluation on spatial distribution of soil salinity and soil organic matter by
indicator Kriging in Yucheng City

YANG Qiyong, YANG Jingsong * , YU Shipeng
Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China

Abstract; Soil salinization and low soil fertility are the key limiting factors for soil improvement in the Huanghuaihai Plain
at present. To evaluate the spatial variation of soil salinization and fertility, we used GIS and indicator Kriging of
nonparametric geostatistics to analyze the spatial distribution of soil salinity content and organic matter content in top 20cm
soils for a typical county located in Huanghuaihai Plain, Yucheng City, northwest of Shandong province. The probability
maps for soil salinity content and organic matter content that met the given thresholds( soil salinity threshold is 0.29 dS/m,
organic matter threshold is 15 g/kg) were presented. The results indicated that the indicator Kriging method was able to
produce stable semivariograms for both soil salinity content( greater than 0.29 dS/m) and organic matter content( less than
15 g/kg) ,which exhibited moderate spatial autocorrelation due to the combined effects of structural and stochastic factors in
our study area. Both univariate indicator Kriging and multiple-variable indicator Kriging( soil salinity greater than 0.29 dS/
m and organic matter less than 15 g/kg) interpolation maps showed that the probability distribution of soil salinity and
organic matter was regular and similar in spatial variation. Specifically, high soil salinity content and low soil organic matter
content occurred at northwest ( Zhangzhuang Town) , west (Fangsi Town) and south (Juzheng Town) of the study area, in
which the soils to some degree suffered from secondary salinization risk. In addition, high soil salinity content and low soil
organic matter content occurred at the high flood plain along the Tuhai river, the major high-yield region in the study area
where the soil was classified as alluvial Cinnamon soil and suffered from low salinization risk. Since the integrative

probability map as well as its risk assessments are significantly valuable to the management and sustainable use of soil
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resource, our results are of great use to the soil improvement in the study area.
Key Words: soil ;salinity ;organic matter ;spatial variability ;indicator Kriging
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Table 1 Statistical characteristics for soil salinity and soil organic matter =

At R/ME RRME SFEE FrifE 22 i BE W g TREAK AHBEEH
Variable Min. Max. Mean S.D. Skewness Kurtosis CV Sampling No.
£847 Soil salinity/ (dS/m) 0.024 0.716 0.115 0.081 3.283 14. 846 0.702 267
FHLF Organic matter/ ( g/kg) 1.11 31.16 17.85 5.200 0.773 0.198 0.291 184
60 — 25 —
g % 8 20
S 40 5
= 15+
g g
£ 30 = oL
| L
0 L 0
0.02 0.17 0.32 0.46 0.61 111 7.44 13.76 20.09 26.42
Eh /£ B Soil salinity/(dS/m) A MUK Organic matter/(g/kg)
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Fig.2 Frequency distribution of soil salinity and soil organic matter
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Fig. 3 Indicator semi-variograms of soil salinity greater than 0.29 dS/m and organic matter less than 15 g/kg
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Fig.4 Probability map of soil salinity and organic matter
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