L IR 4 2008,27(3):867-872

Journal of Agro-Environment Science

SREFHFTKEALTEERNZEERSEM

&%, B AR, BRAE, Xk4E
(FETT R RL A5 TR, K 300071)

m

 OE. IEESRI AR IR B KA o DA TR DAL AR 7 i R S (B4 10 > £ 8 R L i2 S i
SETTA AreGIS B, 437 T AR H3 1 Cu Zn \Ph As Hg 5 FIVEE 428 JCFR & B2 )48 S PRI DG PE 5 i B e 22 [ 4 (AR 7Y
BRI E AT 23 (B A A FRRAE G5 SRR He 0B T2 M EHHE, Cu Zn . Ph Fl As TCEA HHAEFERE (1023 [l A OGP | SRS SRl —2 3%
B, AR X AL 5 PR 48 oo R & iR s Cu B DAAE St HE S W Ry s, ) LRG3 06 ; Zn 1 As B8 52 IR XI A0 s
DX AT TEHRTS I BT s Ph M1 Hg 3% 5 530 A0 2R B0 AL AR RN AR B A 5w L 55 1 Y DR A B o DBk HC i SR By i X R VT &
1) A 4 s Y o T

KR HIEE AT 2 AT HBEE T 5 AreGIS; V5T

FESES:X53  XERIRE:A  XEHS:1672-2043(2008)03-0867-06

Spatial Variation of Heavy Metal Contents in Farmland Soils Under Permanent Irrigation from Polluted River
Water
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Abstract: Heavy metal contents of farmland soils under permanent irrigation from polluted river water affect seriously the quality of farmland
environment and food safety. In this paper, with Tianjin urban fringe zone (Wuqing County) as the case study, where the farmland was irrigat—
ed permanently using polluted river water, the spatial variation and distribution correlations of five heavy metals in farmland soils, including
Cu, Zn, Pb, As and Hg are computed and analyzed based on geostatistics and ArcGIS techniques. The optimal spatial interpolation models of
the soil heavy metals are discovered by means of the comparison analysis among the different interpolation methods, such as kriging and other
certainty spatial interpolation methods. Then the distributions of the five soil heavy metal contents are mapped by using the optimal spatial
interpolation models. The results show that the high values of the five heavy metal contents are located in the northern area of our research re—
gion, and Cu content in farmland soils decreases gradually with the irrigation distances along the sides of the Beijing sewage river. The con—
tents of the soil Pb and Hg have high value centers in northern and southeastern area of this region. The high value centers of the soil Zn and
As content are distributed just like some island shapes located in this region. Comparing with other towns, the administrative region of Dasha—
he town is the most serious polluted area in soil heavy metals, and here is the irrigated center using the polluted river water too.
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Figure 1 The location of the soil sampling points
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Table 1 Descriptive statistics of the soil heavy metals concentrations

T H Cu Zn Pb As Hg
FEREL 170 170 170 170 170
F KMl /mg kg 88.100 302.900 100.970 19.361 1.135
I/ ME/mg kg 2332 4.946 0.326 0.576 0.005
FHEE/mg kg™ 28.284 114.355 34.647 9.230 0.212
F{E/mg kg 25.300 97.263 28.243 8.986 0.659
Pt 2E /mg kg™ 19.359 67.762 20.469 3.686 0.301
RS 68.443 59.256 59.078 39.929 142.077
T 1 1.057 1.156 1.144 0.369 1.906
6323 1.122 0.825 1.000 -0.317 2.566
PR X ROE A4 XPHE S A3 AT MRS A3 AT E&S X RUE A4
x2 FHERFUSEBR TR SHIIL
Table 2 Semi-variance function fitting model & comparing of the validation coefficient
JLH AR G ¢ 4l C, B C+C,  REMAEEE/%CY/CHC,) B4 7 AR T 5% 22 A m
Cu AT 0.199 5 0.5356 0.735 2 72.856 4 0.727 2 64439
7n AHL YRR 0.125 2 03226 0.447 9 72.038 8 0.834 9 30834
Pb BRRAT Y 0.341 1 0.236 4 0.577 6 40.936 7 0.910 7 7391.9
As B 3.978 6 9.729 4 13.708 70.976 1 0.977 3 4738.8
Hg LN 0.398 1 1.366 4 1.764 4 77.440 6 0.974 9 20 312
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Table 3 Comparing of the predicted errors for the optimal Kriging interpolation & certainty spatial interpolation

S 7% T %2
h B Rt AT % PR 2 Ry AR T 24
cu — kSIS R AL 0.570 9 17.62 —
WA 17 Kriging 1304 0 18.51 0.982 6
- P=3 SRS AL 1.662 0 22.92 —
OFfy 3l Kriging 1.652 0 64.52 0.834 9
o p=4 EDE2TE 0.031 3 19.67 —
20 B Kriging 0.520 1 19.44 1.032 0
- P=3 S HE B AL 0.0229 0.36 —
2 B Kriging 0.000 7 3.47 1.011 0
. pP=2 JR 21 -0.002 1 0.293 7 —
° OFY {3 Kriging -0.008 2 0.300 3 0.974 9
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Figure 2 Heavy metals distribution by using the optimal spatial interpolation models
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