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Heavy metal contamination in farm soils at Licheng Plainarea and its risk assessment based on GIS
CONG Yan-jing!, XING Shi-he?, LUO Wen-guang?

(1. Resource and Environment Department of BaoT ou T eachers College, Baotou, Inner Mongolia
014030, China; 2. Resource and Environment Depariment of Fujian A griculture and Foresiry
University, Fuzhou, Fujian 350002, China)

Abstract: T he pollution on the farm land in Licheng plain area and its potential ecological risk caused by heavy metal
contam inat ion w ere studied based on the spatial interpolation. T he result showed that the single highest pollution in—
dex of 8 heavy metals was Hg. T he average combined pollution index of heavy metals on the farm land was 0 897,
at the warning level. However, the overall soil condition was acceptable. Among the 8 heavy metals, Hg had the
greatest index of potential ecological hazard, i.e., 47. 496, which was at the medium hazard level. The indices for
the other 7 elements ranged from 0 362 to 12 058, at the light hazard level. The combined index of potential pollu-
tion risk of heavy metals on the farmland was 27 742 to 127 344, averaging 68 129, which is considered a low haz
ard. A soil quality dassification for the area based on the pollution risk index by the GIS technology was presented.
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Table 1 Criteria of combined pollution index for soil quality
dassification
1 P <07

2 07<P <10
3 L0<P <20
4 20<P <30

5 P >30

26
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“ ” RI , T
, the potential ecological risk index, s H akanson
RI) [ 14- 20]
Ei=T,x Pi , 8
RI= ;Ei : As= 10, Hg= 40, Pb= 5, Cd= 30, Cr=
= ; 2, Ni= 5, Cu=5, Zn=1
Pi 5 Er 5
2
Table 2 Soil classification by potential ecological risk index
(E,) (RI)
Er< 40 RI< 150 A/
40< Er< 80 150 <RI< 300 B/
S80S Ei< 1600 300<RI< 600 ¢/
160< El< 320 R1 2600 D/
E} 2320
27
3 BR5p4
5 31
) 3 , 8
Hakanson (Pi 1. 187), 7
3 1, 8
( 4 ( Hg> Cu> Ni> Cd> Zn> Pb> As> Cr,
2) ,
X 0. 285~ 1. 888,
28 0. 897, 5
Arcmap , ,
3
Table 3 Single and combined pollution index of heavy metals in the soil on Licheng farmland
(Pi)
As Hg Pb cd Cr Ni Cu Zn (P)
Q0 057 Q 327 Q 053 Q 306 0 072 Q 003 Q115 0. 141 0. 285
0 302 2 589 Q0 301 Q 477 0 310 Q0 806 0 608 0. 535 1. 888
0 193 1 187 Q 195 Q 404 0 181 Q0 464 Q511 0. 402 0. 897
32 0 362~ 12. 058,
4 2 2
8 Hg> Cd> Cu> Ni> As

, E: 47. 496, , > Pb> Zn> Cr
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4
Table 4 Single and combined index of potential ecological risk of heavy metals in the soil on Licheng farmland
(E)
As Hg Pb cd Cr Ni Cu Zn (RI)
0 568 13 095 0 263 9 173 Q0 144 0 003 Q0 575 0 141 27. 742
3 016 103 575 1 507 14 314 0 620 4 040 3 038 Q0 535 127 344
1 950 47. 496 0 975 12 058 0 362 2 329 2 557 Q0 402 68. 129
A/
5
Table 5 Statistics of the environmental hazard from Hg on the farmland in villages at Licheng ( : hm?)
Ei< 40 40<E< 80 80<Er< 160 160<E/< 320 Ef 2320
172 37 60 &4 0 0 0
73 42 2851 52 44 69 0 0
732 03 58. 01 0 0 0
173 43 429. 86 0 0 0
0 659. 68 0 0 0
0 1151 24 4583 72 44 69 0 0
hm”, 79 30%,
( 2 : , 2851 52 hm’,
(Ei < 40) 49. 34% ,
, . ( ), 1 241. 69 hm®,
, 1151 24 hm’, 21. 48%;
19. 92% ; (80<Ei< 160)
(40<Ei< 80) ) ,
, ( Q77% ( 5)
) , 4 583. 92
6
Table 6 Statistics on the areas with environmental hazard from heavy metals in the farmland in villages at Licheng( :hm?)
RI< 150 150 <RI< 300 300<RI< 600 RI 2600
233 02 0 0 0
2968 43 0 0 0
1314 04 0 0 0
603 29 0 0 0
660 74 0 0 0
5579 52 0 0

4282 47 hm",
27. 742~ 127. 344, 74. 10% (
68 129, )
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