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Regional Distribution and Ecological Risk Evaluation of Heavy Metals in Surface

Sediments from Coastal Wetlands of the Yellow River Delta
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(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. National Marine Data
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China; 4. Environmental College, Yantai University, Yantai 264005, China; 5. College of Marine Geo-Science,Ocean University of
China, Qingdao 266100, China)

Abstract: Characteristics of heavy metal distributions in surface sediments of different areas in the Yellow River Delta coastal wetland
are analyzed,and the influences of sediment environment on heavy metal distributions are discussed. Heavy metal pollution and potential
ecological risk in surface sediments of the Yellow River Delta coastal wetland are estimated by using Hakanson potential ecological risk
(PER) factors method. The analyzed results indicate that the average contents of Hg, Cu, Pb, Zn, Cd and Cr are 0.034, 18. 733,
19.393, 65.317, 0.235 and 62. 940 pg-g™", respectively. The heavy metal distributions vary with regional environment changes. The
accumulating index of heavy metals in the current outfall area is the highest of the three regions assigned by author,the second is that of
the ancient Yellow River Delta in the north of Shandong province, and the lowest is that of the abandoned delta. Heavy metal
distributions in the Yellow River Delta coastal wetland are affected significantly by hydrodynamic system. In addition, the content of
clay in surface sediments plays an important role in the distribution and accumulation of heavy metals. The results also suggest that the
heavy metal pollution in the Yellow River Delta coastal wetland is in a low pollution level,, with a comprehensive pollution index varying
from 0. 10 to 4. 14. And element Cr is the major pollution factor and its average of single pollution index is 0. 63. The order of pollution
extents of six typical pollutants is Cr > Cu >Zn > Cd > Pb > Hg. The comprehensive potential ecological risk index is between 0. 46 and
51. 88, indicating a low potential ecological risk. The order of potential ecological risk parameter is Cd > Hg > Cu > Cr > Pb > Zn.
Element Cd is also the major factor of potential ecological risks in the Yellow River Delta coastal wetland.

Key words: Yellow River Delta; coastal wetland; surface sediments; heavy metal; potential ecological risk
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Table 1 ~ Statistics of heavy metal contents in different regions of the Yellow River Delta coastal wetland(n =55)/pg g~

1

SIS X3, Hg Cu Pb Zn cd Cr
A X 0. 036 16. 888 18.702 74.011 0.247 63.534
e B X 0. 027 15.526 18. 609 46.271 0.256 52.952
(o 0. 034 21.016 22. 665 70. 367 0.268 70. 040
X 0. 034 18.733 19.393 65.317 0.235 62. 940
AKX 0. 051 8.287 6. 124 44.164 0.125 31.952
. B IX 0. 004 7.024 8.220 14.773 0.124 23.137
B i I 2 i
C X 0. 006 2.345 5.737 10. 120 0.079 6. 836
X 0. 030 7.428 6. 567 31.837 0.112 25. 602
AX 0.018 1. 400 7. 490 14. 000 0. 076 25.030
o B X 0.018 8. 050 6. 950 15. 070 0. 068 12. 000
/MA ]
C X 0. 027 16. 200 13.500 48. 680 0. 063 62. 600
X 0.018 1. 400 6. 950 14. 000 0. 063 12. 000
AKX 0.250 40. 260 31. 150 205. 230 0. 490 168. 500
o B X 0.045 34.750 34.220 69. 700 0. 480 85.710
RAEH X
C X 0. 043 24. 160 30. 570 83.240 0. 360 90. 040
£IX 0. 250 40. 260 34.220 205. 230 0. 490 168. 500
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Table 2 Clay contents of typical profiles in different regions of the Yellow River Delta coastal wetland /%
o AKX B X CKX
i
D2 D4 D6 D7 D8 D12 D13 D14 D16 D26 D27 D28
e T 12.3 4.6 6.2 2.44 2.67 4.2 6.0 12.3 2.5 35.0 35.6 34.0
rv i 16.9 26. 1 15.9 10.95 8.43 9.1 3.5 24.5 3.0 26.3 26.0 42.4
%I 26.7 38.4 17.5 13.61  19.28 19.0 2.6 16. 8 3.4 12.8 24.0 36.9
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Fig. 2 Variety diagram of heavy metal contents in the Yellow River Delta coastal wetland
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*3 EBEAZANRESEHESENFLEERXNN (n=42)

Table 3  Correlation analysis between heavy metals and clay contents in the Yellow River Delta coastal wetland (n =42)
Hg Cu Pb 7n Cd Cr i+
Hg 1
Cu 0. 021 1
Pb -0.101 0.793"* 1
Zn 0. 081 0.764" " 0.553* " 1
Cd -0.030 0.609 * * 0.575** 0.422** 1
Cr -0.005 0.873"* 0.773** 0.643" " 0.760 " * 1
it -0.053 0.449 " * 0.410"* 0.506 " * 0. 139 0. 367 1

1) * = FoRPIETLE0. 01 BIEKF LK
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=6 NRFETGY. HBIE NGRS RBRIE.C, <6
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G C,=24 AR &5 Y. Hl5 Yo i 7e K
R FERE B <40 RMARA B, 40 <E. <80 H1E
BR800 <E. < 160 AU, 160 < E. <320
KUK, EL =320 A5 i KU . 8 5% 5 1 25 4 TR A UG
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Table 4 Index of heavy metal pollution in the sediments of the Yellow River Delta coastal wetland
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Table 5 Assessment results of heavy metal potential ecological risk in sediments of the Yellow River Delta coastal wetland
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