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DING Ya-peng' | L"U Xi-hao' , WANG Xiao-j ng WU Kun-peng!’, ZHANG Hao-jie' , Lk Huzyf kU Xlan hi** , WANG Hong-tac® .

(1. . College of Geogtaphy and Environment Science, Henan Umvelsltv, Iﬁlalfeng 475004, China; 2. Key Labofatory of Geography Technology for the Middle and LowefYellow
River ’P}eglony Ministry of Education, Henan University, Kdlfeng 475004 China; 3. State Key Laboratory-of Environmental Criteria and Risk Assessment, Chinese Research
Academy of Environméiital Sciencés, Beijing 100012, China; 4. School of Life SC_I_QHC'gS, Henan University, Kaifeng 475004, China)

Abstract? an?vy.’ metal pollution in urban river sediments is an important threat to river ecosystem health. To explore the temporal and spatial distribution characteristics of
heavy metalls'in river sediments of Kaifeng City, the surface sediments of rivers were sampled in 2015 and 2021, respectively, and the contents of Cd, Cr, Cu, Ni, Pb, and
Zn in sediments at different periods were compared. The heavy metal pollution in the two periods was evaluated using the indices of geo-accumulation, bio-toxicity risk
assessment, and potential ecological risk. The results showed that the content of heavy metals in river sediments of Kaifeng City in 2021 were decreased significantly compared
with that in 2015. Cd, Cr, Cu, Ni, Pb, and Zn decreased by 94.42%, 18.4%, 85.7%, 45.19%, 75.61%, and 92.28%, respectively. The heavy metal content in the
Huafei River and Huiji River was higher than that in other rivers in both periods. Correlation and principal component analyses showed that the heavy metal pollution sources
of river sediments in Kaifeng City were highly similar, and human activities such as industrial layout, road traffic, and land use were the main pollution sources. However, the
results showed that the main pollutants were different between the two sampling times. In 2015, Cd, Cr, Pb, and Zn were the main pollutants, and in 2021, Cd, Cu, Pb,
and Zn were the main pollutants. The results of the geo-accumulation, bio-toxicity risk assessment, and potential ecological risk indices showed that the temporal and spatial
differences in heavy metal pollution in river sediments in Kaifeng City were large. However, the heavy metal pollution of the Huiji River and Huafei River was still serious,
with contents in the medium and high pollution levels, especially to Cd. The heavy metal treatment of rivers in Kaifeng City has a long way to go, and it is particularly
necessary lo sirengthen the engineering treatment for key river sections and effectively monitor key pollution elements.

Key words: Kaifeng City; urban rivers; sediment; heavy metals; risk evaluation
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Fig. 2 Temporal and spatial distribution characteristics of heavy metal content in river sediments of Kaifeng City
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Fig. 3 Correlation analysis of heavy metals in river sediments of Kaifeng City in different periods
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Fig. 4 Geo-accumulation index of heavy metals in river sediments of Kaifeng City
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Table 5 Heavy metal pollution characteristics of river sedimeﬂfs. in Kaifeng City J‘—r/‘j
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Fig. 5 Bio-toxicity risk index of heavy metals

in river sediments of Kaifeng City
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Table 6  Potential risk index of heavy metals in river sediments of Kaifeng City
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Cd Cr Cu Ni Pb Zn BEL(RD)
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