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Abstract: The content and characteristics of ten heavy metals in surface sediments from Yangzonghai Lake
in Yunnan, China were analyzed. Ecological risk index presented by Hékanson to assess the potential eco-
logical risk of Yangzonghai Lake was utilized. The results showed that the average concentrations of Ti,
Mn, Zn, V, Cr, Cu, Ni, Co, Pb and As in surface sediments of Yangzonghai Lake were up to 9413.1, 617.9,
149.2, 189.6, 145.8, 97.6, 55.1, 27.4, 40.3 and 31.4mg/kg, respectively, which are higher than their natural
background values. Pearson’s correlation analysis indicated that Zn, Cr, Pb and As were highly correlated
and had similar distributions in sediment. Ti, Mn, V, Cu, Ni, and Co were also well correlated and similar
in distribution. The evaluation of single-factor pollution index indicated that the 10 heavy metals were en-
riched to a certain degree, all reaching the level of medium pollution. Among them, As, Cu, and Cr were
the most important factors of environmental pollution in Yangzonghai Lake. A comprehensive potential
ecological risk index revealed that in Yangzonghai Lake as a whole, heavy metals reached the level of
slight ecological risks, and in some parts, they even reached the medium level. Heavy metals in Yang-
zonghai Lake in the descending order of their ecological risks were As, Cu, Co, Ni, Pb, Cr, V, Zn, Mn and
Ti. Among them, As was more prominent than other heavy metals in terms of the ecological risk and thus
the most important factor of ecological risk in surface sediment of Yangzonghai Lake.
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Fig.1 The sampling stations in Yangzonghai Lake
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Tab.1 Background values of heavy metals of Yunnan (mg/kg)
R A TEERENTRE (ig/ke)

JLHE Ti Mn Zn \ Cr Cu Ni Co Pb As
iEpaai:h 7100 461 80. 5 126.7 57.6 33.6 33.4 13.9 36 10. 8

Tab.2 The relation between evaluation indexes and the contamination degree and potential ecological risk
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Fig. 2 Concentrations of heavy metals in surface sediments from Yangzonghai Lake
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Fig.3 Isograms of heavy metals in surface sediments from Yangzonghai Lake (mg/kg)
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Tab.3 Pearson correlation coefficients of the heavy metals in surface sediment from Yangzonghai Lake
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Tab.4 The results of single factor evaluation on heavy metal pollution in sediments

R A4 PR EE TG G T PP 4R

LS SOE S e

K5 Ti Mn Zn A\ Cr Cu Ni Co Pb As

NO1 0.63 1.56 6. 36 0.75 2.23 3.81 1. 07 1.35 1.92 8.52
NO2 1.41 0.88 1.79 1.78 3.43 2.87 2.13 1.97 1.22 3.38
NO3 1. 07 1. 41 2.82 1.69 4.39 1.99 2.03 2.04 1. 50 10. 48
NO4 0. 96 1. 36 2.80 1.37 3.00 2.35 1. 66 1.92 1.47 4.82
NO5 1. 05 1.08 1.21 1.28 2.24 1.83 1.52 1.78 0.98 1. 86
NO6 1.21 1.58 1.29 1.37 1.92 2.20 1.51 1.83 0.99 1.62
NO7 1.15 1.72 1.45 1.52 2.46 2.19 1.65 2.18 1. 03 2.50
NO8 0.98 0.86 2. 14 1.35 2.66 1.65 1.70 1.74 1. 30 4.84
NO9 0.78 0.75 1. 04 0.96 1.52 1.44 1.12 1.29 0.88 2.42
N10 1.49 1. 59 1. 34 1. 56 1.95 2.69 1.59 2.07 0.86 1.68
N11 1.99 1.85 1. 67 1.87 2.43 3.74 1.78 2.36 0.98 2.45
N12 0.75 0.98 1.09 1.19 1. 80 1.51 1. 36 1.71 1. 02 2.49
N13 1.13 1.59 1. 30 1.42 2.05 2.12 1. 56 1.86 0.99 1.62
N14 4.34 2.34 2.13 2.70 2.11 8.04 2.35 4.12 0.59 1.09
N15 0.83 0.84 1.35 1.33 2.16 1.84 1.78 2.13 1. 17 3.80
N16 1.28 1.32 1.33 1. 57 2.57 2.71 1. 69 1.99 0.89 1.85
N17 1.73 1.37 1.38 1.76 2.27 3.36 1.78 2.45 0.85 1.76
N18 1.42 1. 30 1.33 1.61 2.36 3.27 1.68 2.08 0.93 1. 44
N19 1.32 1.39 1.29 1. 47 2.23 3.02 1. 60 2.00 0.90 1. 50
N20 1. 05 0.80 1.16 1.39 2.72 1.48 1. 67 1. 69 1. 05 2.56
N21 1.44 1. 60 2.37 1.78 4.05 3.00 2.27 2.01 1.31 2.27
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N22 1.14 1.21 1.39 1.33 3.27 2.15 1.32 1.74 1.27 1. 60
N23 1.32 1.58 2.24 1.43 2.61 4.10 1.53 1.73 1.62 2.33
N24 1. 47 1.04 1.23 1.76 2.53 3.84 1.72 1.78 0.89 1.11
N25 1.20 1.50 2.82 1.14 2.32 5.45 1.20 1.54 1.38 2.69
Py 1.33 1.34 1.85 1.50 2.53 2.91 1.65 1.97 1.12 2.91
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Tab.5 The potential ecological risk factors ( £’ ) and risk indices (RI) of heavy metals in surface sediments in Yangzonghai Lake

R 5 BHRIERZDURY) E S m LS E H S HR A S fE 1R

H

Ti Mn Zn v Cr
NO1 0.63 1. 56 6. 36 1. 50 4.47
NO2 1.41 0.88 1.79 3.56 6. 86
NO3 1. 07 1.41 2.82 3.39 8.79
NO4 0. 96 1.36 2.80 2.75 6.01
NO5 1. 05 1. 08 1.21 2.57 4.48
NO6 1.21 1.58 1.29 2.74 3.83
NO7 1.15 1.72 1. 45 3.05 4.92
NO8 0.98 0.86 2.14 2.70 5.33
NO9 0.78 0.75 1. 04 1.92 3.05
N10 1.49 1.59 1.34 3.12 3.91
N11 1.99 1.85 1.67 3.75 4.86
N12 0.75 0.98 1.09 2.39 3.60
N13 1.13 1.59 1. 30 2.84 4.10
N14 4. 34 2.34 2.13 5.39 4.23
N15 0.83 0.84 1.35 2.67 4.32
N16 1.28 1.32 1.33 3.14 5.14
N17 1.73 1.37 1.38 3.53 4.54
N18 1.42 1. 30 1.33 3.21 4.71
N19 1.32 1.39 1.29 2.95 4.47
N20 1. 05 0.80 1. 16 2.78 5.44
N21 1.44 1. 60 2.37 3.56 8.10
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RI
Ni Co Pb As
5.37 6.73 9. 60 85. 19 140. 45
10. 67 9. 86 6. 08 33.80 89. 24
10. 16 10. 18 7.49 104. 8 160. 06
8.28 9. 60 7.35 48. 24 99. 07
7.62 8. 88 4.92 18. 61 59. 59
7. 56 9.17 4.93 16. 20 59. 50
8.23 10. 90 5. 15 25.00 72.53
8.49 8.71 6.49 48. 43 92. 35
5.60 6. 47 4. 38 24.17 55.33
7.96 10. 36 4.31 16. 76 64. 27
8. 89 11. 80 4. 88 24. 54 82.91
6.81 8.53 5.08 24.91 61.70
7.78 9.28 4. 94 16. 20 59.75
11.74 20. 58 2.94 10. 93 104. 83
8. 88 10. 65 5. 86 37.96 82. 55
8. 44 9.93 4. 44 18. 52 67.08
8. 88 12.23 4.25 17.59 72.28
8. 41 10. 40 4. 65 14. 44 66. 23
8.02 10. 00 4.50 15. 00 64. 06
8. 34 8. 45 5.25 25. 65 66. 33
11. 35 10. 07 6. 56 22.69 82.74
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LK) o NO3 55 21, B X RT HEHUI) SOk L4 657%.
TiAE RT FE5C (0 NOL S5, B sk it ik
F 61%. Ktk As ZEBH IR Z DU b iR 21
EREERT . HIR Cu M Cr & PH o F 5
WY 7, AR I E AR, A2
FEMAESEER T

3 Hie

PHEEHER EUTRRY) Tiy Mn. Zn. V. Cr. Cu.
Ni.Co.Pb.As [P i FHMEMK A 9413, Img/kg
617.9mg/kg  149.2mg/kg . 189.6mg/kg -
145. 8mg/kg~ 97. 6mg/kg. 55. Img/kg~ 27. 4mg/kg-
40. 3mg/kg~ 31.4mg/kg, ML T A A LR
BEES 5e(. Hob Zn., Cr. Pb. As Z 0] A8 & Y
FHOGNE,  HLAr A B 1) o HE 52 N 295 2 5 i o
TR E. Tiy Mny V. Cu. Ni. Co WAGIREFI
FHONE, AR s 7 E 252 HARR R AER
FFHIE

L RIS PR BOIMEAE 1-3 208, #4744
—ERENEE, BPEEYIKT . G
15 G A5 BOE R MKIRCN Asy Cus Cry Co. Zn,
Ni. V. Mn. Ti. Pb, M1, As. Cu. Cr fEPHE
5 E N IREE VS YL K

FH R 4 R 25 I e AR S fE e B — e
150 2 W, Bk FEREMAESEERE. RAM
T FIREEMIT XIS As HIEAEESEHE
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