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The Spatial and Temporal Variation Characteristics and Potential Ecological Risk Assessment of Heavy Metal

Pollution in Surface Sediments of Chaohu, China
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Abstract: Based on the monitoring of six heavy metal elements(Zn, Hg, Cr, Pb, Ni and Cu) in the surface sediments from eight samples sites
of Chaohu from March to July in 2008, temporal and spatial variation characteristics and contamination degree of heavy metal pollution was
discussed, and their potential ecological risk and key ecological risk indexes were assessed. The concentrations of heavy metals in the surface
sediments of Chaohu reduced gradually during investigation period. The contamination in the inflow lake region was higher than others. Zn,
Cu and Pb were the main contaminants compared with other heavy metals. Heavy metal pollution from 12 cm depth surface sediments became
aggravated with depth increasing. In addition, the surface sediments from Chaohu appeared slight potential ecological risk, and the first two
regions were Nanfei inflow rive area and Shiwuli inflow river area. The potential ecological risk levels of heavy metals reduced gradually from
March to July. The result also showed that the main factors influencing ecological safety in Chaohu were Hg, Pb and Cu.
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Figure 1 Sampling sites locations in Chaohu Lake
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Figure 2 Curve of heavy metals content in sediment with time changes in Chaohu
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Table 1 The basic physical and chemical properties of water

and organic matter of sediment in Chaohu

BHE  RE/C pH{E Chla/mg-m™ BHLR%
3H 13.6x2.2 8.78+0.42 19.38+9.98 2.55+0.13
48 15.4+2.1 8.08+1.96 33.67+8.61 2.37+0.11
5H 21.6x3.2 7.82+1.13 58.43£5.47 2.48+0.23
6 H 25419 7.86x0.77 139.09+21.07 2.15+0.17
78 28.42.7 7.54+0.92 187.56+18.87 2.14+0.11

BEHTHRE, Zo SEETRMEN 3364 T IR
MABI X EEE TS BN R, Cu Pb.Zn Fl Hg
HERETRENLA A 1345 45511, Fit
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Table 2 Heavy metals content in surface sediment from different sampling points in Chaohu
RFEA Cr/mg-kg™ Cu/mg-kg™ Ni/mg-kg™ Pb/mg-kg™ Zn/mg-kg? Heg/mg kg™
BT A X 47.17£10.81 14.68+3.98 23.97+5.89 15.35+£7.49 84.57+4.82 0.060+0.017
YR AT X 41.00+6.42 24.05+5.08 24.59+10.02 29.70+3.82 183.80+20.68 0.087+0.013
TR B ABX 47.73£9.77 27.03+8.83 24.29+5.73 34.54+5.87 252.54+39.82 0.216+0.021
IR A X 69.74+13.09 32.33+6.92 33.87+4.98 50.83+6.98 365.95+15.76 0.233+0.032
il 42.54+£9.73 16.55+5.69 23.38+7.37 16.377.77 77.26x£11.07 0.098+0.018
WX 60.20+11.63 26.18+7.82 34.17+5.41 20.70£2.98 102.08+£10.98 0.080+0.012
Higrhin g 40.71+£10.38 20.37+9.21 21.94+6.89 13.50+2.59 62.83+6.79 0.069+0.008
WEM D 60.99+17.39 26.59+8.76 33.35+3.44 19.23+7.44 102.89£10.00 0.086+0.011
=g il 67 20.2 31.6 26 56.3 0.20
R3 ENRENAHIESETESEMNHELESH
Table 3 Correlation analysis heavy metals in surface sediment from Chaohu
Cr Cu Ni Pb Zn Hg
Cr 1.000
Cu 0.912* 1.000
Ni 0.983** 0.923** 1.000
Pb 0.930%* 0.945%* 0.913* 1.000
Zn 0.763 0.847% 0.709 0.932%* 1.000
Hg 0.729* 0.827* 0.654 0.879* 0.978** 1.000
T AR EUE 0.05 KF LBE GUBRIE) ; ** MOCREUE 0.01 K F LEZECUERR ).
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Figure 3
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Vertical changes of heavy metals content in Chaohu surface sediment
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Table 4 The potential ecological risk assessment and sort of heavy metals in surface sediment in different time in Chaochu

E}

PR} : RI HEFP
Cr Cu Ni Pb Zn Hg

3H 1.55£0.77 6.15+2.36 4.40+1.85 491+2.17 2.87+1.09 29.41+12.18 49.29 1

47 1.76+0.87 6.86+2.16 4.75+2.01 5.42+2.19 3.23+1.43 26.49+9.88 48.51 2

5AH 1.61+0.68 5.37£3.49 4.35£2.17 5.10£3.65 2.65£1.18 20.62£10.08 39.7 4

6H 1.71+0.65 5.93£2.01 4.53£1.07 4.46x1.48 2.67+0.99 20.74+7.09 40.04 3

7H 0.91£0.19 4.73£2.13 3.68+2.19 4.17£2.01 1.84£1.09 15.23+6.02 30.56 5

RS> EMTANAARESEEEBEETEE TN AT

Table 5 The potential ecological risk assessment and sort of heavy metals in surface sediment from different site in Chaohu

Ei
Rt Cr Cu Ni Pb Zn Hg Rl i
FLRM A X 1.41+0.47 3.63+1.67 3.79+1.07 2.95+0.98 1.50+0.16 12.07+6.17 25.35 8
PRI AR 1.22+0.19 5.95+1.03 3.89+0.98 5712211 3.26+0.98 17.56+2.19 37.59 3
+FH BB 1.42+0.29 6.69+2.07 3.84+1.08 6.64-0.19 4.49+2.11 43.21+8.09 66.29 2
RV A X 1.90£0.37 8.0022.07 5.361.06 9.77+2.08 5.831.78 46.633.03 77.49 1
il 1.27£0.33 4.10£1.56 3.70£0.98 3.1520.77 1.370.35 19.68+3.19 33.27 6
B A 1.800.41 6.48+1.06 5.41x1.17 3.98+1.06 1.81:0.29 16.06+2.17 35.54 5
AR g 1.22+0.25 5.04+1.37 3.47+0.67 2.60+0.42 1.12+0.37 13.88+3.11 27.33 7
g 1.82+0.39 6.58+1.82 5.28+2.07 3.70+0.11 1.83+0.28 17.29+2.16 36.5 4
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