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Spatial heterogeneity of surface soil trace elements in a small catchment in Karst peak—
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Abstract: Based on grid ( 80 m x80 m) sampling and by using the methods of classical statistics
and geostatistics an investigation was conducted on the spatial heterogeneity of trace elements
(Pb Cr Ni Cu Zn and B) in 163 surface soil (0-20 cm) samples in a small catchment in
a typical Karst cluster-peak depression area of South China. There was a great difference in the
concentrations of the soil trace elements. Their average concentrations were in the order of Zn>Cr
>Ni>Pb>B>Cu and the average variation coefficients were in the sequence of Ni>Cu>Zn>Pb>B
>Cr. Except that the Cr had a medium spatial autocorrelation with longer range and a better spa—
tial continuum the other five trace elements had a stronger spatial autocorrelation with shorter
range and a stronger spatial dependence. The similar Kriging contour maps indicated that the dis—
tribution patterns of the six trace elements were almost similar i. e. higher in the east and lower
in the north and south and higher in depression and lower on slope. It was suggested that human
disturbances and natural conditions ( vegetation bare rock rate slope and aspect) were the pri—
mary factors affecting the spatial patterns of the soil trace elements in small catchments in Karst
peak-eluster depression regions.
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Table 1 Results of soil trace elements in small catchment in Karst peak-cluster depression for descriptive statistics and K-S
test
K-S
(mg+kg') (mg+kg') (mgekg™) (%)
Pb 162 0.00 82.12 42.22 17.59 41.68 -0.124 -0.774 0.513 N
Cr 158 39.81 278.00 134.75 52.00 38.59 0.120 -0.732 0.391 N
Ni 158 0.82 150.42 61.38 33.01 53.78 0.435 —-0.435 0.459 N
Cu 163 0.49 45.10 16.76 8.68 51.78 0.922 0.258 0.007 *
Zn 161 8.39 528.04 270.99 119.78 44.20 -0.007 —-0.958 0.161 N
B 162 5.27 90.90 43.85 17.35 39.56 0.285 —-0.243 0. 660 N
Cu( log) 163 -0.713 3.809 2.679 0.570 21.27 -1.245 6.583 0.697 LN
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Fig.2 Semivariogram of soil trace elements in study area
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Table 2 Semivariogram theoretical models and parameters for trace elements
/ ('m) R? D
Pb 162 26.8 313 0.086 231 0.891 1.897
Cr 158 1097 2867 0.383 678 0.895 1.862
Ni 158 81 1068 0.076 154 0.958 1.874
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Fig.3 Kriging maps of spatial distribution of soil trace elements

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2137

C,/( Cy+C) 25% Cr 678
m 5
154 ~330 m 6
2( 2 2) o
2.3
Arc-
GIS9.3 Kriging
Pb.Cr.Ni.Cu.Zn.B 6
( 2), 6
3
(
2006) .
( 2008) .
( 80 m)
C,/( Cy+C) <25%
25% ~75%
>75%
( 2005) .
6 Cr  C,/(Cy+C) 0.383
5 C,/(C,+C) 25%

2013)

o

678 m
154 ~330 m
6
0. 891 ~0. 965

2007) . 6

6 Cr

5 ( Pb.Ni+Cu~Zn.B)

2008) .

2000;

2012) .



2138 32 8

2004 Kriging . 2006.
.
45(6) : 730-733.
. 1997.
. 2006.
. 29(5)
. 682-687.
. 2008.
28(2): 811-
820.
A A . 2008.
( 2008)
> 36(6): 87-90.
> . 2010.
. 38(32) : 18173-18176.
. 2009.
46(2) . 342-347.
( s . > ‘ . 2012.
) o
30(1): 36-42.
. . 1991,
. 2007.
( )
. 2010.
2 . 2008.
(4) : 862-869. 41(1): 129-137.
- 2011. . 1997,
27 17
(6): 79-84. (4): 412-416.
. 2012. 2008.
41(10) : 70-78. 28(1): 14-21.
. 2011. . 2005.
( ) -
32(6): 748-751. . 2005.
. 2007. _ 11(5) : 584-589.
. 2009.
60(4) 1 30-35. . (
. 2012. ) 27(1): 13-18.
. 2000.
26(2): 108-113. . 55(3) 1 337-345.
. 2010. . 2013.
21(7):

1667-1673. 27(5) : 190-195.



2139

. 1995,
32(1): 50-
57.
. 2007. .
23
(3): 333-337.
. 2007.
35(9) : 42-44.
. 2008.
45(2): 375-
379.

Ayoubi S Zamani SM  Khormali F. 2007. Spatial variability of
some soil properties for site specific farming in northern
Iran. International Journal of Plant Production 1: 225-
236.

Burgos P Madejon E  Perez-De-Mora A et al. 2006. Spatial
variability of the chemical characteristics of a trace-ele—
ment-contaminated soil before and after remediation. Geo—
derma 130: 157-175.

Cambardella CA' Moorman TB Parkin TB et al. 1994. Field—
scale variability of soil properties in central lowa soils. Soil
Science Society of America Journal 58: 1501-1511.

Gallardo A Parama R. 2007. Spatial variability of soil elements

in two plant communities of NW Spain. Geoderma 139:
199-208.

Goovaerts P. 1998. Geostatistical tools for characterizing the

spatial variability of microbiological and physico-chemical
soil properties. Biology and Fertility of Soils 27: 315 -
334.

Mueller EN  Wainwright ] Parsons AJ. 2008. Spatial variabili—

ty of soil and nutrient characteristics of semi-arid grasslands
and shrublands Jornada Basin New Mexico. Ecohydrolo—
gy 1. 3-12.

Zhang C McGrath D. 2004. Geostatistical and GIS analyses on
soil organic carbon concentrations in grassland of southeast—
ern Ireland from two different periods. Geoderma 119: 261
-275.

Zhang Q Yang Z 1iY et al. 2010. Spatial variability of soil
nutrients and GIS-based nutrient management in Yongji
County China. International Journal of Geographical Infor—
mation Science 24: 965-981.

Zhang X Sui Y Zhang X et al. 2007. Spatial variability of
nutrient properties in black soil of northeast China. Pedo—

sphere 17: 19-29.

1989
o E-mail: sbigp@ 126. com




