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Spatial Variation Analysis of Soil Heavy Metal in Xinhe Reclaimed Water Irrigation District of Beijing
YE Wen, WANG Hur xiao, GAO Jun, LIU Har jun
( College of Water Sciences, Beijing Normal University, Beijing 100875, China)

Abstract: In order to investigate the impact of reclaimed w ater irrigation on the content of soil heavy metals and to provide refer

ence for the environmental impact evaluation of reclaimed w ater, soil samples were collected at a total of 30 sam pling points in

the Xinhe Irrigation District of Tongzhou County in Beijing and the contents of Cu, As,Ni, Cr,Pb, Zn,and Cd were determined.

The local soil characteristics in 2006 w ere regarded as the background values. Geostatistical analysis method was used to analyze

the spatial distribution characteristics of heave metals in soil profile, especially the spatial variation and correlation among sanr

ples of Ni element were investigated in detail. The results showed that the spatial variations of Cd,Zn, and Cu were obvious in

the Xinhe Irrigation District of Tongzhou with the spatial variation coefficient between 0.20 and 0.51. The order of variation de

gree was Cd> Zn> Cu. Ni element show ed the spatial correlation to some extent and the spatial correlation distance was 24 km.

The variations of Niin four soil sampling layers were apparent, indicat ing the consistency of spatial distribution of Ni in a large

scale.

Key words: X inhe Irrigation District; reclaimed water irrigation; soil heavy metals; Kriging method; spatial variation
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Table 1 The descriptive statistical analysis of soil heavy metal concentrations

RKME TME

ke

HEE

)2 em JE T /(mg* ke) /(mg kel e 22 /(mge ke) /(mge ke') SRR %)
As 11.77 6.39 1.36 8.13 7.75 16.74
Cd 0.82 0.26 0.19 0. 46 0.11 40. 66
Cr 74.12 30. 28 8.38 54.9 34.7 15.26
0~ 20 Cu 39.48 14. 45 5.63 22.28 20.9 25.26
Ni 30. 50 17. 63 4.15 24.02 28 17.28
Pb 24.32 13. 12 2.58 17. 46 27 14.75
Zn 118 38. 88 19. 54 65. 15 58.7 30. 00
As 14. 81 5.68 1.78 8.51 7.75 20.93
Cd 0.92 0.23 0.23 0. 45 0.11 51. 60
Cr 66. 92 46. 41 5.27 54.68 34.7 9. 64
20~ 40 Cu 30.58 13.7 4.21 21. 15 20.9 19. 88
Ni 35.07 17.9 4.7 24.65 28 19. 05
Pb 21.74 11.38 2.28 15.95 27 14. 31
Zn 97.1 33. 67 18.3 59.59 58.7 30.71
As 13.95 5.85 2.01 8.35 7.75 24.10
Cd 0.74 0.21 0.17 0.41 0.11 41. 40
Cr 69. 88 42.75 6. 63 54.3 34.7 12.21
40~ 60 Cu 35.05 12. 14 5.45 20.02 20.9 27.24
Ni 33.33 16. 82 4.46 24.4 28 18.28
Pb 21.39 9. 66 2.7 14.37 27 18.81
Zn 83.8 31.7 15.53 54. 68 58.7 28. 41
As 12. 67 2.96 2.19 7.74 7.75 28.24
Cd 0. 88 0. 15 0.22 0.45 0.11 49.98
Cr 66. 29 31. 12 7.33 53.08 34.7 13.80
60~ 80 Cu 38.7 7.3 7.76 19.92 20.9 38.95
Ni 34.42 10. 92 6. 06 24.27 28 24.96
Pb 20.77 7.16 3.2 14. 03 27 22.80
Zn 95.5 20. % 18. 16 52.8 58.7 34.39

SREAM N AT, AR P, E 48 As.CdCr.
Cu Ni\Pb.Zn ¥R N IEZS A0, MG LA Ni 157 P i
UF, f it e MG UF 2% 40 BT I SR, BRI R SCBL N G R AR
h oy Mkt %o

2 Ni

Table 2 Semf variance characteristic parameters of Ni element in soil

TERE {uﬁ Pl Ea o Al BREX /)&i 5
S/ em AR 15 1 lkm  Ni(%) FH

0~ 20 ERIRAEAS 7.44  12.27 24.03 60.64 0.030 2.64
20~ 40 FEHBIM 17.96 22.63 24.03 79.36 0.451 3.98
40~ 60 BIRBEA 0.03  0.03 24.03 82.16 0.105 3.58
60~ 80 FREUAEM 33.92 47.93 24.03 70.77 0.115 5.96
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Table 3 Comparison of interpolation error

of Nielement in different soil sam pling layers

LR P BAR TR ARG R
Jem W WEOWRE TRHBE GRRE
0~ 20 0.0118 3.152 3.061 0. 005 287 1.031
20~ 40 -0.0356 5.063 4.683 - 0.009 794 1. 082
40~ 60 0.048 42 4.328 4.418 0. 006 125 0.975
60~ 80 - 0.0813 6.877 6.618 - 0.006102 1.039
3

(1) Bl HEX 3 b B & R & BT A IE A0, Cd Al Zn
AP S5 2 B i) i M S AP 0. 35 6. 45 [ 3 &, T AE /K
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c 8+ HAS5IRE

1 Ni (mg* kg

Fig. 1 Spatial dstribution of Ni element contents (mg* kg!)
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