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Application of Local Moran’s I and GIS to Identify Hotspots of Ni, Cr of
Vegetable Soils in High-Incidence Area of Liver Cancer from the Pearl River

Delta,South China
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Abstract: The index of local Moran’s I is a useful tool for identifying hotspots of soil Ni and Cr, and for classifying them into spatial
clusters and spatial outliers. To identify hotspots of vegetable soils Ni and Cr in high-incidence area of liver cancer, Shunde area of
Foshan City, Pearl River Delta Economic Zone, 208 topsoil samples were collected from vegetable fields to measure the contents of
nickel (Ni) and chromium (Cr). The results showed that the mean concentrations of two heavy metals Ni, Cr were 33.21 mg/kg,
80. 84 mg/kg, respectively, Which were 130% , 60% higher than their soil background values of Guangdong Province, respectively.
Generally, Ni is partly accumulated in soil but the accumulation of Cr is not obvious at all. The local Moran’ s I of Ni and Cr was
calculated using 3 000,6 000,9 000 m as distance bands, respectively. The hotspots of Ni and Cr elements in soils were identified by
local Moran’s I which computed based on 6 000 m; “individual hotspots” are in the north which were affected by anthropogenic factors;
“regional hotspots” are in the south which were controlled by parent materials. Moreover, the distributions of “regional hotspots” of
Ni, Cr are the same as that of the highest mortality rate of liver cancer, this consistence could come up with a research direction that
could reveal environmental etiologic factors of liver cancer.
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Table 1  Descriptive statistics of Ni and Cr concentrations in soils/mg + kg ™'
/% (23] [24]
Ni 33.21 32.67 33.76 13.6 56.8 7.58 23 50 14.4
Cr 80.84 79.7 82.5 39.2 115.10 13.06 16 200 50.5
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Table 2 Test for normality of soil Ni and Cr
Box-Cox
S-W(p) S-W(p) A
Ni -0.24 0.18 0.24 -0.08 0.15 0.56 1.2
Cr -0.58 0.74 0.01 0 -0.001 0.98 2
1)S-W(p) Shapiro-Wilk A Box-Cox
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Spatial distribution maps of significant hotspots and cool spots for Box-Cox transformed data calculated using a distance band of 3 000 m
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Fig.5 Spatial distribution maps of significant hotspots and cool spots for Box-Cox transformed data calculated using a distance band of 9 000 m
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