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Table 2 Relationship among E, (single potential ecological
risk index), RI (overall potential risk index) and
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Table 3 Distribution characteristics of heavy metals in surface
waters of Wuchuan sea areas
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Fig.2 The WQI spatial distribution in the surface seawater
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Table 4 The relativity of heavy metals
JLE Cu Pb Zn cd Cr Hg As
Cu 1
Pb 0.988%* 1
Zn 0.867%* 0.873** 1
Cd 0.888** 0.896** 0.770%** 1
Cr —0.015 —0.096 —0.068 —-0.015 1
Hg —0.181 —0.215 —0.065 —0.239 0.405%* 1
As —0.005 —-0.067 —-0.05 —0.141 0.729%* 0.354* 1

e * AE 0.05 ZUH CURASRIE R ** 7 0.01 ZUn (SURD AR R
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Table 5 Comparison of heavy-metal concentrations in
seawater of different sea areas

ng/L

T Cu Pb  Zn cd  Cr Hg As
AWEFE 175 044 922 005 192 0021 093

WY 209 120 2510 0047 039 0036 0.80
wigA™ 223 070 918 008 — 0033 1.99
EXEY 25 100 73 43 32 - -
gt 18 16 245 0033 0 00015 24
BT 506 070 125 012 238 0.048 0.6l
KEE 087 059 720 014 097 0060 0.74
JTREA™T 073 106 583 0043 096 0069 058

™ 324 059 1004 024 — — —
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Analysis of heavy metal content and ecological risk in surface seawater of

Wuchuan coastal area, Guangdong Province

Lo s 1% . 1 .1 . 1 . 2
ZHAO Mingjie , SUN Zhijia , YAN Xingguo , LI Baofei , YUAN Qingzheng , GUO Zhifeng
(1 Yantai Coastal Zone Geological Survey Center, China Geological Survey, Yantai 264001, China;
2 Shandong Province Sixth Geological and Mineral Exploration Institute, Weihai 264209, China)

Abstract: To understand the status and potential risks of heavy metal content in the coastal waters of Wuchuan,
Guangdong Province, surface seawater samples were collected from 41 stations in October 2020, and the degree
of heavy metal pollution and potential ecological risks were evaluated by comprehensive index method, Hakan-
son potential ecological risk index method, and correlation analysis method. The results show that the content of
Cu ranged 0.48-14.1 pg/L (1.75 ug/L on average), Pb 0.07-7.79 pg/L (0.44 ng/L), Zn 3.98-65.8 pg/L (9.22 pg/L),
Cu 0.48-14.1 pg/L (1.75 pg/L), Cd 0.03-0.17 pg/L (0.05 pg/L), Cr 0.62-2.69 ng/L (1.92 pg/L), Hg 0-0.039 ng/L
(0.021 ng/L), As 0.39-1.42 pg/L (0.93 pg/L). The average content of heavy metal elements in Wuchuan sea area
did not exceed the first-class benchmark of China’s national marine water quality criteria. By comparing the con-
tents of heavy metals in the surface waters of other sea areas in China and the world, the contents of heavy metals
in the surface waters of Wuchuan sea area are generally at a medium or low level. According to their correlation,
the heavy metal elements in Wuchuan sea area were divided into three types: Cu-Pb-Zn-Cd assemblage, Cr-Hg-As
assemblage, and Hg element. The main source of the first type may be the atmospheric deposition from marine
vessel emission in the sea area, and the second type may be mainly from aquaculture wastewater from coastal
farms and agricultural activities using pesticides and fertilizers. The average comprehensive pollution index of the
Wuchuan coastal waters was 0.31, indicating an overall clean state of pollution. The single potential ecological
risk index ranged from 0.2 to 38.95, and the overall potential ecological risk index ranged from 0.59 to 87.38,
showing that the overall ecological hazard scale was low.

Key words: Wuchuan sea area; surface seawater; heavy metal; ecological risk


https://doi.org/10.13671/j.hjkxxb.2015.0425
https://doi.org/10.3969/j.issn.1001-4616.2021.01.011
https://doi.org/10.3969/j.issn.1001-4616.2021.01.011
https://doi.org/10.13984/j.cnki.cn37-1141.2019.05.014
https://doi.org/10.12111/j.cnki.mes20180509
https://doi.org/10.1007/s10152-010-0202-7
https://doi.org/10.13671/j.hjkxxb.2015.0425
https://doi.org/10.3969/j.issn.1001-4616.2021.01.011
https://doi.org/10.3969/j.issn.1001-4616.2021.01.011
https://doi.org/10.13984/j.cnki.cn37-1141.2019.05.014
https://doi.org/10.12111/j.cnki.mes20180509
https://doi.org/10.1007/s10152-010-0202-7
https://doi.org/10.13671/j.hjkxxb.2015.0425
https://doi.org/10.3969/j.issn.1001-4616.2021.01.011
https://doi.org/10.3969/j.issn.1001-4616.2021.01.011
https://doi.org/10.13984/j.cnki.cn37-1141.2019.05.014
https://doi.org/10.12111/j.cnki.mes20180509
https://doi.org/10.1007/s10152-010-0202-7

	0 引言
	1 材料和方法
	1.1 样品采集
	1.2 分析方法及评价标准
	1.3 评价方法
	1.4 数据处理方法

	2 结果与分析
	2.1 重金属含量分布特征
	2.2 重金属潜在生态风险分析
	2.3 重金属的相关性分析
	2.4 与其他海域表层重金属含量的比较

	3 结论
	参考文献

