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Abstract [ Objective] The assessment and source identification of heavy metal contamination in river sediments are of critical
importance for the prevention and mitigation of river pollution. [ Methods ] In this paper, the distribution characteristics of eight
heavy metals (Cd, Cu, Pb, Zn, Hg, As, Cr and Ni) in the sediment of West River of Outer Ring Road were analyzed. The pollution
degree of heavy metals in the sediment was evaluated by local accumulation index and potential ecological risk index. The trace analysis
of heavy metals was carried out by Pearson correlation and principal component analysis. [ Results ]  The result showed that the
average contents of heavy metals Cd, Cu, Pb, Zn, Hg, As, Cr, Ni in river sediment of West River of Outer Ring Road were 0. 11,
24.26, 24.40, 76.91, 0.07, 6.93, 85.52, 69.57 mg/kg, and the distribution of Cd, Cr and Hg in river sediment was very uneven.
According to the evaluation of ground accumulation index, the pollution degree of heavy metal elements in the river sediment was in the
order of Ni>As>Cr>Pb>Cu>Cd>Zn>Hg, and the Ni in the sediment at all points was mildly polluted, while the Hg and Cr in some
points were mildly polluted. The evaluation of potential ecological risk index showed that heavy metal Hg at W10 and W11 was a high
risk, Cd was a medium risk, Hg at W12, W13, W16, W17 and Cd at W18 was a medium risk, and the ecological risk was mainly
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contributed by heavy metal Hg, Cd, As and Ni. Pearson correlation and principal component analysis showed that heavy metals Pb, Cu

and Zn in sediment may be related to transportation, Cr and Ni may be related to industrial production, and Cd and Hg may be related

to air pollution. [ Conclusion |

The sediment in urban river channels may be subject to complex pollution, and it is imperative to

closely monitor the variations in heavy metals such as Hg, Cd, As and Ni.

Keywords Shanghai City sediment heavy metals pollution assessment source analysis ecological risk
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Fig. 1 Bitmap of Sediment Sampling Points
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Tab.1 Heavy Metal Detection Method and Instrument Information
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Tab.2 Evaluation Criteria of Geo-Accumulation Index
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Tab.3 Toxicity Response Indices and Background Values
of Different Heavy Metals
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Tab.5 Statistical Results of Heavy Metals in River Sediment
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(mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) Bz B
Cd 0.08 0.24 0.11 0.04 34. 80% 0.12 26%
Cu 18. 00 30.00 24.26 3.71 15.28% 28 13%
Pb 17.70 30. 60 24. 40 3.55 14.55% 27 26%
Zn 47.00 102. 00 76.91 13.51 17.57% 107 0
Hg 0.03 0. 20 0.07 0.04 61.06% 0.075 26%
As 4.29 9.28 6.93 1.37 19.79% 7 48%
Cr 59. 00 135. 00 85.52 19. 35 22.63% 88 35%
Ni 56. 00 82.00 69. 57 7.48 10. 75% 37 100%
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Fig.2 Box Diagram of Heavy Metal Geo—Accumulation Index
in River Sediment
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Fig.3 Potential Ecological Risk Index of Heavy Metals

in River Sediments
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Fig.5 Potential Ecological Risk Contribution of Heavy

Metals in River Sediment
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Tab. 6 Pearson Correlation Analysis of Heavy Metals in River Sediment

ik e cd Cu Pb Zn Hg As Cr Ni

cd 1 0. 602 ** 0.514* 0.503 0. 566 ** 0.208 0.351 0.396
Cu - 1 0.863 0. 620 0. 566 ™ 0.418* 0.135 0.632"
Pb - - 1 0.799 ** 0. 546 ** 0.499* 0. 198 0. 691"
In - - - 1 0.544* 0.484" 0. 136 0.617™
Hg - - - 1 0.279 -0.049 0.114
As - - - - 1 -0.071 0. 549 **
Cr - - - - - 1 0.522"
Ni - - - - - - 1

™ FRTE 0. 01 Hl (RUR) A SePEM B3, ™ FIRTE 0. 05 Uil (BUR ) A ME .35

AT AT 4 SR nl A, F sy F, 5 E 48 P Cu,
In BERMHA S, W 8 F, EERMX 3
ME4EICENEE, SAEL BTG
(% 6),Pb Cu,Zn Wi Z 8] A B HHE (p<
0.01) , B8] Pb Cu Zn FAAEAH R SAR IR R IR, BF
G2 PR, Ph ORIE S5 a8 Mg i VI G, Cu 5
T Al A P16 o P38 il 38 §i 54 5%, Zn EE 5K
TR IR R S e i A S e A O, T JE
AT A S, ZE i, PR, W LOKE 0y L B
VE & 383838 i SR A

FHS F, SEAEJE Cr Ni AR, £
BN F, FERBX P ESEICENER,
FH 45 T B 4 J 5 AR PR 25 2R (3% 3) AR G2

SERATAL FEAR PRI FE o IR T E 4R Ni Y
1 BT S, A8 A RAE SN Cr LT 5
{E,Cr 5 Ni Z[HAFEN 3, (158 E 48 ¥ A
5, UL PRl I 4 JE ORI LA Ni V5 e ok 32, #FgE
KW, B84SR RE S B ESJE Cr Ni, K
PR ST ) KA 22 o e A DG ) DRk e A
WG Fy BAER TR AEF=T5 YR,

[F#E, Er F, 5E 4R Cd Hg A B KRIH
etk R E RSy Fy R WX PR 4R T 1
5. Cd 5 Hg ZIAFE .3, 1W] Cd 5 Hg >k
PEA RIS, Cd FZE S RREMREE Al A7
SE N TR SN O He 5 A1 ™ SRR A 175 )
HOE, 7R A 2 AR R 1A 3 R

— 155 —



el B S, TR

T S DX T S 8 B 4 5 YA SOR U

Vol. 44, No. 4,2025

®7 OWLHRIEE SR M AR
Tab.7 Principal Component Analysis of Heavy Metals

in River Sediment

G iy
F, F, F,
Cd 0.707 0. 062 0.526
Cu 0. 877 -0. 102 0. 058
Pb 0.923 -0. 057 -0.077
Zn 0. 847 -0. 113 -0. 080
Hg 0. 638 -0. 509 0. 430
As 0. 597 -0. 186 -0. 622
Cr 0.302 0. 871 0.257
Ni 0.775 0. 474 -0.340
FHOEAE 4.294 1. 306 1. 046
pities 53.676% 16. 329% 13.073%
E S Wi 53.676% 70. 005% 83.078%
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0.11.24.26 24.40.76.91.0. 07 .6.93 .85. 52 .69. 57
mg/ kg, B It 1T A ST B(E B SR AE AU L 4] 43
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WYUK Ni>As>Cr>Pb>Cu>Cd>Zn>Hg, BT A 7K
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(3) %R rh 45 J@ A7 R 50 Hr, Cu ,Pb  Zn
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