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Abstract; In this paper, heavy metals such as As, Pb, Cd, Cr, Cu, Zn and Hg in surface
sediments from Dianchi Lake and its estuaries were analyzed. Index of geo-accumulation and
potential ecological risk index were utilized to assess the pollution level and potential ecological risk
of heavy metals. The results showed that the highest contents of heavy metals in surface sediments
were found in the north of Caohai section of Dianchi Lake. The overall intensity of heavy metals
pollution in Caohai section and its estuaries was higher than that in Waihai section and its estuaries.
According to Environmental quality standard for soils, As and Cd were the main pollutants in
sediments. The results of index of geo-accumulation assessment showed that Cd was the main
pollutant with a pollution level of severe, while other heavy metals were less than the moderate
pollution level in surface sediments of Caohai section and its estuaries. However, all heavy metals
were from uncontaminated to partial moderate pollution levels in Waihai section and its estuaries.
The results of potential ecological risk assessment showed that the overall very high potential
ecological risk was found in Caohai section and its estuaries while low risk level in Waihai section

and its estuaries. The primary heavy metal pollutant with the largest contribution for the ecological
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risk indices(Rl) was Cd, followed by Hg, As, Pb and Cu. While slight potential ecological risks
were caused by Zn and Cr which had a low contribution for RI. The analysis of correlations and
principal components showed that Cu, Pb, Zn, Cd, Hg and As in Dianchi Lake could have similar
pollution sources, while the distribution of Cr in the lake may be mainly controlled by local
geological chemical components.

Keywords: heavy metals, Dianchi Lake, sediment, risk assessment.
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Fig.1 Sampling sites of surface sediments in Dianchi Lake
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Table 1 Metals background values and toxic response factors
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Fig.2 Distributions of metals in surface sediments from Dianchi Lake
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Table 2 Geoaccumulation index of heavy metals in surface sediments from Dianchi Lake

Igeo
J=¥ia

As Hg Cr Ph Cd Cu Zn
S1 4.00 4.56 0.20 4.52 9.15 5.28 4.45
LN 2 2.45 1.34 -0.07 1.33 3.34 1.99 0.68
S3 2.43 1.53 -0.01 1.16 3.92 1.29 0.95
4 0.37 1.57 -0.07 1.24 0.54 2.08 2.05
S5 1.26 1.69 -0.10 1.05 0.71 2.13 2.14
S6 2.43 1.05 -0.05 1.04 -0.29 1.84 1.22
S7 1.10 0.68 -0.12 0.62 -0.34 1.96 0.57
S8 2.19 0.44 -0.17 0.93 -0.35 1.98 0.49
S9 1.59 1.51 -0.87 1.16 -1.09 1.65 -0.07
S10 0.82 0.63 -0.68 1.33 -0.63 1.92 0.64
S11 1.60 0.52 -0.58 1.22 -0.02 1.81 0.15
S12 1.31 1.07 -0.39 1.08 -0.19 1.60 0.18
ANt S13 1.75 0.70 -0.60 1.12 0.31 2.62 1.22
S14 1.41 0.55 -0.50 1.01 -0.89 2.06 0.42
S15 1.46 0.67 -0.62 1.02 -0.36 1.84 -0.05
S16 1.71 0.92 -0.48 0.86 0.83 1.47 -0.22
S17 2.03 0.21 -0.39 1.15 -0.41 1.71 0.21
S18 1.49 0.56 -0.70 1.56 -0.89 2.05 0.49
S19 1.28 0.58 -0.60 1.16 -0.93 2.09 0.50
$20 1.71 0.84 -0.79 1.16 0.36 1.63 0.46
21 1.69 0.89 -0.76 1.27 -0.74 1.77 0.56
S22 1.47 0.80 —0.84 1.46 0.13 1.70 0.32
823 1.41 0.82 -0.90 1.50 -0.08 1.71 0.06
RI 2.15 2.48 -0.19 3.14 8.42 3.93 3.88
R2 1.80 -0.08 0.24 1.77 5.06 1.63 3.71
FOE R3 2.04 0.23 -0.19 1.63 3.93 2.06 2.75
R4 1.31 4.22 -0.01 0.26 2.24 1.04 0.90
RS 1.63 1.39 0.16 2.13 2.52 1.99 2.49
R6 -0.43 0.29 -0.91 -1.34 0.36 0.40 0.35
R7 0.33 1.32 -3.80 -0.35 -3.27 -5.26 -1.71
RS 0.14 2.37 0.41 1.14 1.83 1.90 1.03
R9 0.85 2.92 0.51 1.89 3.99 2.12 2.55
R10 -0.34 -1.25 -2.05 —1.54 -1.65 -0.08 -0.61
SN 1 R11 1.50 1.08 -0.63 2.12 4.77 3.05 2.72
RI2 0.12 -0.03 -0.58 -0.49 -0.08 1.60 0.34
R13 -0.69 —-1.41 -0.85 -0.35 -1.34 -0.31 -0.62
R14 -0.09 -0.17 -0.54 0.52 -0.36 -0.25 -0.02
R15 0.58 -0.79 -0.43 1.23 0.89 -0.26 1.10
R16 -0.18 1.64 -0.59 1.55 -0.89 -0.06 -0.23
R17 0.03 0.21 ~0.49 0.27 0.24 -0.17 0.07
RI8 1.35 1.56 -0.40 2.21 1.21 0.72 0.38

HNEE T B0 LRI As Hg .Cr.Pb Cd ,Cu il Zn B4 Igeo {H7E B354 -0.69—1.50, — 1. 41—
2.92,-3.80—0.51,-1.54—2.21, -3.27—4.77, -5.26—3.05 Fl - 1.71—2.72,7 FE 4 J& 1Y Igeo
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Table 3 Potential ecological risk evaluation on heavy metals in surface sediments from Dianchi Lake

J=tivi B RI
As Hg Cr Pb Cd Cu Zn

Sl 174.7 428.8 3.4 180.8 11160.0  341.7 36.3 12325.6

Exiin 2 59.4 46.1 2.8 19.7 199.2 34.8 2.7 364.7
S3 58.7 52.8 2.9 17.6 297.6 21.5 3.2 454.3

4 14.1 54.2 2.8 18.6 28.6 37.0 6.9 162.2

S5 26.1 59.0 2.7 16.2 32.0 38.3 7.3 181.8

S6 58.7 37.8 2.8 16.1 16.0 31.3 3.9 166.6

s7 23.4 29.3 2.7 12.1 15.5 34.2 2.5 119.6

S8 49.9 24.8 2.6 14.9 15.4 34.7 2.3 144.6

S9 32.7 52.0 1.6 17.6 9.2 27.5 1.6 142.3

S10 19.3 28.2 1.8 19.8 12.7 33.2 2.6 117.5

S11 33.1 26.2 2.0 18.4 19.3 30.7 1.8 131.5

S12 27.0 38.2 2.2 16.6 17.2 26.7 1.9 129.9

Nt S13 36.6 29.6 1.9 17.1 24.3 54.0 3.9 167.3
S14 28.9 26.7 2.1 15.8 10.6 36.5 2.2 122.9

S15 30.1 29.0 1.9 16.0 15.3 31.5 1.6 125.3

S16 35.6 34.4 2.1 14.2 34.8 24.3 1.4 146.9

S17 44.5 21.1 2.2 17.4 14.8 28.7 1.9 130.6

S18 30.6 26.9 1.8 23.2 10.6 36.3 2.3 131.8

S19 26.5 27.2 1.9 17.6 10.3 37.3 2.4 123.3

S20 35.6 32.6 1.7 17.5 25.1 27.2 2.3 142.0

21 35.2 33.8 1.7 19.0 11.8 30.0 2.5 133.9

S22 30.1 31.8 1.6 21.6 21.5 28.5 2.1 137.3

823 29.0 32.2 1.6 22.2 18.6 28.7 1.7 133.9

RI 48.5 102.1 2.6 69.4 6720.0 133.3 24.4 7100.2

R2 38.1 17.3 3.5 26.8 654.0 27.2 21.6 788.4

FET R3 44.8 21.4 2.6 24.4 298.8 36.7 11.1 439.8
R4 27.0 340.8 2.9 9.4 93.0 18.0 3.1 494.2

RS 33.7 47.8 3.3 34.4 112.2 34.8 9.3 275.5

R6 8.1 22.2 1.6 3.1 25.2 11.6 2.1 73.9

R7 13.7 45.4 0.2 6.2 2.0 0.2 0.5 68.3

RS 12.0 94.6 3.9 17.3 69.6 32.8 3.4 233.5

R9 19.7 138.2 4.2 29.2 312.6 38.2 9.7 551.7

RI0 8.6 7.7 0.7 2.7 6.2 8.3 1.1 35.3

RI1 30.8 38.6 1.9 34.2 534.6 72.8 11.0 723.8

SN 11 R12 11.9 17.9 2.0 5.6 18.6 26.7 2.1 84.7
R13 6.7 6.9 1.6 6.2 7.7 7.1 1.1 37.3

R14 10.3 16.2 2.0 11.3 15.3 7.4 1.6 64.0

R15 16.3 10.6 2.2 18.4 36.2 7.4 3.6 9.6

R16 9.6 57.0 1.9 23.0 10.6 8.4 1.4 111.9

R17 11.1 21.1 2.1 9.5 23.1 7.8 1.7 76.5

RI8 27.9 53.9 2.2 36.4 45.5 14.4 2.2 182.5
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Fig.3 Contribution rates of heavy metals to the potential ecological risk indices(RI)
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Table 4 Correlation analysis of heavy metals in surface sediments from Dianchi Lake

Cu Ph Zn Cd Hg As Cr
Cu 1.000
Pb 0.965 " 1.000
Zn 0.840" 0.855" 1.000
Cd 0.948 " 0.941" 0.867 " 1.000
Hg 0.716 " 0.718" 0.594 " 0.698 " 1.000
As 0.883 " 0.875" 0.720 " 0.807 * 0.649 * 1.000
Cr 0.203 0.155 0.094 0.031 0.117 0.309 1.000

# P <0.01 B 5 E A,
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Fig.4 Principal component analysis for heavy metals in surface sediments from Dianchi Lake
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