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Spatial Distribution Characteristics of Soil Cadmium and Lead in the Middle Reaches of Tuojiang River Basin
Based on GIS and GPS
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Abstract According to the chemical analysis data of Cd and Pb content which were from the 314 random sampling points in topsoil 0~20
cm , we studied the spatial distribution characteristics and influential factors of soil Cd and Pb in the middle reaches of Tuojiang River Basin
based on the software ArcGIS9.0 and the software of Statistical Product and Service Solutions. The results indicated that the contents of soil
Cd and Pb were 0.1120.13 mg-kg™ and 30.03+£9.82 mg-kg™, respectively. The highest value regions >0.15 mg-kg™ of Cd content were
mainly distributed in the northeast part of study area, and then reduced gradually towards both sides, presenting zonal shapes. On the other
hand, the lowest value regions  <0.06 mg-kg™ were located in north and the south part of study area. Taking the middle part as the center,
the Pb content first increased to the both sides and then decreased towards its southeast and northwest. Further more, the highest value region

>38 mg-kg™ was mainly distributed in the east part, while the lowest value region <22 mg-kg™ was distributed in the middle part of the
study area. The analysis of influential factors showed that the content and spatial distribution of Cd and Pb was influenced by soil texture, pH,
and the content of organic matter, land use types and slopes. In different soil texture, the content of Cd was highest in light loam [ 0.150+0.105
mg-kg™], then in heavy loam [ 0.107+£0.064 mg-kg™] and loam [ 0.097+0.072 mg-kg™], it was lowest in clay [ 0.096+0.065 mg-kg™] and
sandy loam [ 0.086+0.040 mg-kg™]; The content of Pb in clay [ 31.65+8.15 mg-kg™] was significantly higher than that of heavy loam
[ 28.15+£6.94 mg-kg™], loam [ 27.63+7.73 mg-kg™] and sandy soil [ 23.60+4.85 mg-kg™]. pH was the power positive correlation with

soil Cd content, and highly positive correlative with soil Pb content. The concentrations of Cd and Pb in acid and neutral soil were significant—

2009-03-27
2006BAD10A01 2006BAD10A06  2008BAKS51B02
1988— - E-mail helena813j@163.com
E-mail rsz01@163.com



2036

GIS  GPS

2009

10

ly lower than those in alkali and strong alkali soils. Correlation analyses indicated that the relationships between soil organic matter and the

content of Cd or Pb were highly significance. The contents of Cd and Pb were decreased from woodland, dry field, orchard, house site to paddy

field. Furthermore, both Cd and Pb contents in soils were highly significantly grew as the increase of the slopes.
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Figure 2 Spatial distributions for soil Cd

Table 1 Statistical characters of soil Cd and Pb

Min/ Max/ Mean/

Item Sampling No.  Distribution type mg-kg™ mg-kg™! mg-kg™ Std.Dev. Skewness Kurtosis

Cd 314 Lognormal 0.01 0.36 0.10 0.07 1.026+0.138 0.853+0.274

Ph 314 Lognormal 12.56 73.72 29.56 8.24 1.011+0.138 2.831+0.274

2 N
Table 2 Semivariance models of soil Cd and Pb
/ Predication errors

liem Model Range/km Co Co+C Col Co+C Mean error Mean standardized error
Cd spherical ~ 39.492 0.003 0 0.004 7 0.638 2 -0.000 41 -0.006 58
Ph spherical ~ 47.982 43.276 76.499 0.565 7 -0.037 96 -0.005 275
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Figure 4 Cd and Pb contents with pH in soil
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