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Fig.1 Sampling location of topsoil in Tunxi District, Huizhou District and the Economic and

Technological Development Zone
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Fig. 2 Spatial variation of heavy metal pollution based on the index of geoaccumulation of topsoil in Tunxi District,
Huizhou District and the Economic and Technological Development Zone
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Table 4 The classification of heavy metal pollution based on the index of geoaccumulation in
the soil of Huangshan City

. . H R Eh LAl %6
0% 1% 2% 3% 4% 5% 6%
As -0.45 79.59 14.29 6.12 0 0 0 0
Cd 0.56 2041 51.02 28.57 0 0 0 0
Cr -0.57 93.88 6.12 0 0 0 0 0
Cu -0.33 87.76 12.24 0 0 0 0 0
Hg 0.57 26.53 42.86 24.49 6.12 0 0 0
Ni -0.64 97.96 204 0 0 0] 0 0
Pb -0.61 100.00 0 0 0 0 0 0
Zn -0.52 97.96 204 0 0 0 0 0
5 14.29% ; RI
Table 5 Ecological risk index of heavy metals in the 223.67, 14.29% ,
soil of Huangshan City 76.19% .9.50%
BEFERBLEA %
&R E ; RI
B TE B #3 ¥R 16278, 35.71% :
As 1277 938 6.2 0 0 0 64.29% ( 3),
Cd 7296 1020 51.02 38.78 0 0 4.3
Cr 2.06 100 0 0 0 0 8
Cu 6.1 100 0 0 0 0 2 7 . ,Cu Zn.
Hg 106.94 1224 30.61 36.73 18.37 2.04 Ni Pb,Pb Zn, Hg Pb,Cr Ni,Cd 7n
Ni 492 100 0 0 0 0 (P<0.01);As  Cr,
Fo 498 100 0 0 0 0 Cu,Ni . Zn,Cd Cu,Cr Cu,Ni Zn
Zn 1.07 100 0 0 0 0 (P<0.05) .
6 , ,  SPSS13.0
RI 211.80, , 8,
, Hg RI 87.766% , 3
3 2Hg ; Cd, , 3
RI RI , ) 3
243.01, 85.71% , )
6
Table 6 Synthetic ecological risk index of heavy metals and classification of risk
intensity in the soil of Huangshan City
- " BER BB
B i =] CEE LE
RIS 24301 0 12(85.71%) 2(14.29%) 0 0
BIMIX 22367 3(14.29%) 16(76.19%) 2(9.52%) 0 0
ZBIFR K 162.78 5(35.71%) 9(64.29%) 0 0 0
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3 . N
Fig.3 Synthetic ecological risk intensity of topsoil in Tunxi District, Huizhou District and

The Economic and Technological Development Zone
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7
Table 7 Correlation coefficients of heavy metal concentrations in soil
Eizpan As cd Cr Cu Hg Ni Pb Zn
As 1
Cd -0.142 1
cr 0.286(*) -0.114 1
Cu 0.285(*) 0.342(*) 0.361(*) 1
Hg -0.029 0.058 -0.024 0.222 1
Ni 0.320(*) 0.143 0.893(**) 0.532(**) 0.030 1
Pb 0.210 0.242 -0.062 0.536(**) 0.448(**) 0.082 1
Zn 0.291(*) 0.464(**) 0.096 0.821(**) 0.236 0.311(*) 0.740(**) 1
8
Table 8 Characteristic values and accumulative contributions
HIURFFAEAE £ E EER AN JieHe Je i fEAE
ESNS AR R (1 ) RPSES b oA R (1
JSEEEARIEN BUTTRRE/ % RRHIEE Bl oTikE % SRR Stk E %
[ERE 0 B HEI% B HI%
F1 3.783 47.283 47.283 3.783 47.283 47.283 2.932 36.644 36.644
F2 1.969 24.617 71.899 1.969 24.617 71.899 2.385 29.817 66.461
F3 1.269 15.866 87.766 1.269 15.866 87.766 1.704 21.305 87.766
F4 0.817 10.215 97.980
F5 0.125 1.563 99.544
F6 0.025 0.309 99.852
F7 0.012 0.148 100.000
F8 0.000 0.000 100.000
9 10
Table 9 Factor loading matrix before rotation Table 10 Factor loading matrix after orthogonal
Jeki F1 F2 F3 rotation of maximum variance
As -0.480 0.246 0715 ik Fl F2 P
cd 0.608 0191 0711 As 0.226 0.102 0.861
cr -0.902 0.283 -0.071 o -0.09%8 0334 -0.889
cu 0311 089% 0.044 Cr 0.864 -0.215 0.323
Hg 0570 0552 0232 Cu 0.212 0.924 -0.045
Ni 0.823 0.444 -0.190 Hg -0.811 -0.148 -0.053
PO 0.862 0199 0378 Ni 0.933 -0.060 0.191
Zn 0.727 0.670 0115 P -0.69 0.661 -0.005
Zn -0.251 0.949 -0.165
B4 2 ,Cu.Zn Pb
o
\ . o 3 ,
Pb.Cu.Cd.Zn Ni As .Cr . N R
3] , As Cd
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The evaluation of heavy metal pollution and its potential ecological risk of
urban topsoil in Huangshan City

GUAN Hou—chun'? LI Yun—huai’, PENG Miao—zhi’, LIU Dao—bin’

(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, Jiangsu, China;2. Geological Survey of Anhui
Province, Hefei 230001, Anhui, China)

Abstract: In the urban and suburb areas of Huangshn City (Tunxi District, Huizhou District and the Economic
and Technological Development Zone), heavy metal pollution of the topsoil and its potential ecological risk were
separately analyzed and evaluated by using the index of geoaccumulation and the potential ecological risk index.
With SPSS software, factor analysis of heavy metal content data in topsoil was conducted. It is indicated that
heavy metal pollution of the topsoils in the study area is characterized by 0—2 degree, and the relative degree of
pollution is in the order of Hg >Cd >Cu >As >Zn >Cr >Pb >Ni. Likewise, the potential ecological risk is
characterized by the order of Hg>Cd>As>Cu>Pb>Ni>Cr>Zn. The average value of the synthetic potential
ecological risk index 1s 211.80, indicating that the topsoil is in a middle potential ecological risk, with the
predominant and the second risk factor being separately Hg and Cd. Comparatively speaking, heavy metal
pollution of these eight elements in soils topsoil and its potential ecological risk within the areas primarily result
from common life and production in urban and rural areas, such as fertilization, and irrigation with sewage,
factory pollution, local flowage of life garbage and coal combustion.

Key words: heavy mental pollution; topsoil; index of geoaccumulation; potential ecological risk index; factor

analysis
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