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Fig. 1 Sampling sites of the study area
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Table 1 Parameters required for the health risk computation process

EaILR  ABSa K, RfDingestion/ (pg/kg/d) RfDdermat/ (pg/kg/d) - CSFingestion/ (mg/kg/d) ™" CSF germa/ (mg/kg/d) !
Mn 0.04 0. 001 24 0. 96
Cu 0.3 0. 001 40 12
Zn 0.2 0. 000 6 300 60
Cd 0.05 0. 001 0.5 0.025 6.1 6 100
Pb 0.3 0. 000 1 1.4 0. 42 0.5 500
Al 1 0. 001 1000 1000
Ni 0.04  0.000 2 20 0.8
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Fig. 2 Spatial distribution characteristics of heavy metals
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Table 2 Comparison of average concentration of heavy metals in the main stream of the Yangtze River compared with other studies and standards

HEEEE/ (pge LD

X LI
THORH Mn Ni Cu In Cd Pb Al
KIT.(2018) 1. 46 1. 46 8.7 32.28 0.08 2.27 29.1
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Fig. 3 Evaluation of single factor pollution assessment

of heavy metals in the main stream of

Yangtze River
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Table 3 Correlation analysis of heavy metals

Mn Ni Cu Zn Cd Pb Al
Mn 1. 000
Ni 0.287** 1. 000
Cu 0.003 0.075 1. 000
Zn 0.025 0. 350** —0.020 1. 000
Cd 0. 147 0.562*" —0.028 0.076 1. 000
Pb 0. 210 0. 608 ** —0.034 0.024 0. 855 ** 1. 000
Al 0.542**  0.324** 0. 057 0.071 0.071 0. 069 1. 000
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Table 4 Principal component analysis results of heavy metal sources

EN%ix
2 3 4

Mn 0. 145 0.860  —0.045  —0.043

Ni 0. 691 0.313 0. 441 0.118

Cu —0.010  0.017  —0.013 0.996
Zn 0.034 0. 005 0.973 —0.026
cd 0. 941 0.017 0.008 —0. 030
Pb 0.956 0.064  —0.038  —0.035

Al 0. 020 0. 880 0.095 0. 065
FEAE(E 2.599 1. 419 1. 064 1.003

T &R/ % 37.129  20.264  15.206 14. 322
BRURRE/ % 37.129  57.393  72.599 86. 921
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Abstract: In this study, we analyzed the pollution status and potential sources of heavy metals in the
surface water of the main stream of Yangtze River. The results showed that the spatial distribution of met-
al concentrations from upstream to downstream of Yangtze River was significantly different, Cu, Zn and
Al concentrations did not change significantly, Mn and Ni concentrations increased with fluctuation, while
Cd and Pb concentrations increased and decreased with fluctuation. Heavy metal concentrations in the main
stream of the Yangtze River increased compared with existing studies, which indicated the influence of hu-
man activities, However, the single-factor pollution evaluation showed that metals lightly polluted Yangtze
River water and caused no carcinogenic and non-carcinogenic health risks to surrounding residents. The
source analysis indicated that Cd, Pb and Ni may mainly be from industrial waste gas and wastewater, Al
and Mn may be mainly derived from natural processes and mineral mining, Cu may be mainly derived from
agricultural activities and mineral mining, Zn may mainly come from agriculture and industrial
wastewater. Attention should be paid to the growing metal pollution of the main stream of Yangtze River
because of anthropogenic activities.
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