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Fig. 1 Location of the study area and sampling points
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Table 4 Statistical characteristic values of heavy metals in the surface soil of the Yellow River Delta (n=11) mg-kg!
TR wME wKE FIE RFRE AREHHR R — bRl

Cu 14.52 43.10 24.87£7.70 30.97% 21.00 35.00
Zn 47.12 116.12 73.75+17.68 23.98% 62.20 100.00
Cr 65.87 94.73 78.16+8.42 10.77% 65.50 90.00
Cd 0.15 0.33 0.21+0.05 26.15% 0.13 0.20

Pb 19.74 43.05 25.66+6.51 25.38% 19.40 35.00
Ni 22.90 50.75 34.66+7.39 21.32% 27.50 40.00
As 10.04 20.95 13.68+2.85 20.86% 10.30 15.00

Hg 0.00 0.09 0.02+0.03 119.20% 0.02 0.15
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Fig. 2 Spatial distribution of heavy metals in surface sediments in the study area
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Table 5 Sediment single potential ecological risk index and comprehensive potential ecological risk index

iH Cu Zn Cr cd Pb Ni As Hg RI
1 1026  1.87 289 7857 1110 923 2034 169.09 303.34
M2 7.87 142 255 5714 785 776 1478 61.45 160.81
3 594 118 229 4286 6.52 643 1393 34.93 114.09
A 477 1.07 201 4524 582 565 11.26 22.63 98.45
L1 6.01 120 232 4524 6.64 636 1328 39.52 120.57
Jei2 450 096 253 4524 649 529 11.36 25.88 102.26
Jbi3 5.26 1.09 206 3571 539 571 1325 13.19 81.65
L4 4.95 1.01 215 3810 530 547 1205 8.98 78.01
dbR=s 3.46 0.76 245  40.48 5.09 4.16 9.75 5.52 71.66
Jbi#6 6.28 127 258 4524 6.56 682 1196 30.53 111.23
b7 5.83 121 242 6429 6.00 644  14.17 14.10 114.46
SAE 5.92 1.19 239 4892 6.61 630  13.28 38.71 123.32
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sediments of the Yellow River Delta experimental zone

YANG Qingxiang', LI Xiaoqing'?, YU Miaocheng’, MENG Ying’, XIE Fuyu®, YUAN Qingke’, QIE Yukang?,
ZHANG Dalei’, LUAN Fubo™*"

1. College of Life Sciences, Henan Normal University, Xinxiang 453007, China; 2. Key Laboratory of Drinking water Science
and Technology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China;
3. School of Environment and Municipal Engineering, Qingdao University of Technology, Qingdao 266033, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China

*Corresponding author, E-mail: fbluan@rcees.ac.cn

Abstract This study was to investigate the spatial distribution characteristics for the selected heavy metals in
surface sediments from the experimental zone of the Yellow River delta and evaluate their pollution condition
and ecological risks. The results showed that the average concentration of Cu, Zn, Cr, Cd, Pb, Ni, As, and Hg in
surface sediments (0~20 cm) were 24.87, 73.75, 78.16, 0.21, 25.66, 34.66, 13.68, and 0.02 mg-kg',
respectively. The contents of selected heavy metals were higher in the surface sediment from the south bank than
that from the north bank, while the maximum contents of metals were observed at scenic spot “Bird Island”
located on the south bank. According to the analysis of the Nemerow Integrated Pollution Index (IPI), Bird
Island was classified as being in the range of moderate to heavy pollution, while the rest of the sampling points
were classified as light pollution. In addition, the Ground Accumulation Index (GAI) indicated that Cd and
Hg contamination in the surface sediments were relatively serve. The Potential Ecological Risk Index (PERI)
implied that the overall ecological hazard in the study area was categorized as slight to moderate. In summary,
the pollution of heavy metals in surface sediments from the experimental zone of the Yellow River Delta was
relatively low. However, Cd and Hg were the main potential ecological risk factors in the specific site with
intensive heavy metal pollution. Based on the above findings, this study suggested that the prevention strategy
should be adopted in the experimental area of Yellow River Delta, and the prevention, control and restoration of
Cd and Hg should be strengthened.

Keywords Yellow River Delta; heavy metals; spatial distribution; potential ecological risk assessment
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