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Fig. 1 Sampling sites of surface sediment of urban lakes in Wuhan City (Modified after ref. [17])
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Table 1 Concentrations of heavy metals in surface sediments of urban lakes in Wuhan City and other Chinese and international regions

X Pb cd Zn Cr Cu As Ni Mn Co
AL WA 40.87 0.46 146.49 73.71 74.85 13.35 32.14 703.34 13.98
G 2 31.00 0.19 88.00 85.00 31.70 12.10 36.80 - -
FagEHIN 25.43 0.26 70.14 74.12 24.61 77.69 33.85 - 7.93
TR M AT RO 90.48 2.54 447.88 92.27 165.20 - 70.20 - -
T 4133 2.96 154.12 - 34.09 26.07 - - -
VLR B e Y 41.74 11.69 94.13 73.81 27.16 11.69 27.47 - -
Ep LK IR ) 79.28 11.46 145.99 265.59 134.13 26.83 74.65 1668.97 56.67
S A B 229.00 2.50 278.00 30.00 40.00 7.10 24.00 605.00 -

TE =" FORARAI , e L A7 Jymg/kg
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Fig. 2 Distributions of heavy metals in surface sediment from urban lakes of Wuhan City
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Table 2 Geoaccumulatin index of heavy metals in surface sediments of urban lakes in Wuhan City

WFEIX Cr Co Ni Cu Zn As cd Pb Mn
i ~1.68(0) ~1.38(0) ~1.47(0) ~1.53(0) ~1.44(0) ~1.46(0) —2.59(0) -0.91(0) ~1.97(0)
TI W ~1.27(0) ~0.60(0) ~0.56(0) ~0.98(0) -0.73(0) ~0.62(0) ~2.20(0) ~1.20(0) -0.77(0)
e FH ) ~0.85(0) ~0.63(0) -0.47(0) -0.20(0) 0.54(1) -0.73(0) 0.23(1) -0.28(0) -0.02(0)
JE ~1.27(0) ~0.81(0) ~1.01(0) ~1.07(0) —0.68(0) ~0.65(0) ~0.22(0) ~0.97(0) ~0.89(0)
BBk ~0.74(0) ~0.86(0) -0.81(0) -0.70(0) 0.55(1) ~0.82(0) -0.27(0) ~1.05(0) ~0.94(0)
FRFH] ~1.07(0) -0.63(0) -0.50(0) 0.19(1) 0.15(1) ~0.73(0) 0.17(1) -0.29(0) ~0.04(0)
Al ~1.25(0) ~0.82(0) -0.63(0) ~0.05(0) 0.35(1) —0.74(0) 1.67(2) ~0.45(0) ~0.64(0)
= Al ~0.90(0) ~0.64(0) -0.58(0) -0.50(0) 0.12(1) -0.85(0) 0.56(1) -0.83(0) -0.26(0)
i ~1.27(0) ~1.04(0) -1.07(0) -0.61(0) -0.36(0) ~0.75(0) 0.10(1) ~1.10(0) ~0.82(0)
Gt ~1.17(0) ~0.03(0) -0.73(0) -0.17(0) 0.14(1) -0.22(0) -0.42(0) -0.31(0) -0.55(0)
i ~1.55(0) ~0.96(0) ~1.06(0) 0.00(0) -0.30(0) -0.92(0) ~0.24(0) -0.79(0) -0.71(0)
i ~1.06(0) ~0.54(0) ~0.43(0) -0.39(0) 0.03(1) ~0.66(0) ~0.21(0) ~0.54(0) ~0.58(0)
R ~1.31(0) -0.72(0) -0.73(0) ~1.00(0) ~0.80(0) ~0.66(0) ~1.49(0) ~1.14(0) ~0.89(0)
N ~0.93(0) -0.73(0) -0.47(0) 1.72(2) 1.44(2) ~0.66(0) 2.26(3) 0.55(1) ~0.46(0)
/INEE AT 1.03(2) ~0.89(0) —0.51(0) 3.39(4) 1.83(2) ~0.20(0) 2.42(3) 1.31(2) —0.43(0)
i -1.02(0) -0.75(0) ~0.73(0) ~0.13(0) 0.06(1) -0.71(0) -0.01(0) -0.53(0) ~0.66(0)

TE R PRI A E SR 1 b RAEEL, 155 NET AT AR By .
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Table 3 Potential ecological risk index of heavy metals in surface sediments of urban lakes in Wuhan City
g
WA : PERI B4k
Pb cd Zn Cr Cu As Ni Mn Co He!"
ki 3.99 7.48 0.55 0.94 2.59 5.47 2.70 0.38 2.88 12.63 39.61 L2308
ER] 327 9.82 0.90 1.25 3.79 9.79 5.10 0.88 493 13.87 53.59 B
JeBHI 6.17 52.84 2.19 1.66 6.51 9.05 5.43 1.48 483 66.77 156.94 thag
JE B 3.83 38.76 0.94 1.24 3.56 9.59 3.74 0.81 427 23.61 90.35 i
K 3.63 37.29 2.19 1.80 4.62 8.53 429 0.78 4.13 31.02 98.27 7
P K- 6.15 50.75 1.67 1.43 8.56 9.04 5.29 1.46 4.84 158.60 247.78 rhaE
A 5.51 143.12 1.91 126 726 8.98 4.86 0.97 425 89.63 267.73 g
=M 423 66.13 1.63 1.60 5.31 8.33 5.01 1.26 4.80 27.35 125.67 2%
i 3.51 48.23 1.17 1.24 491 8.89 3.57 0.85 3.64 32.11 108.13 L3
Dithifl 6.07 33.74 1.66 1.33 6.66 12.90 4.54 1.03 7.33 80.91 156.16 GRE
IRt 434 38.21 1.22 1.03 7.48 7.92 3.60 0.92 3.86 33.83 102.39 B2
i) 5.14 38.90 1.53 1.44 5.72 9.47 5.56 1.00 5.17 71.42 145.36 7
R 3.39 15.97 0.86 1.21 3.74 9.52 453 0.81 4.54 20.10 64.68 7%
M7 312 bl 11.00 215.96 4.07 1.57 2472 9.46 5.40 1.09 453 232.16 509.99 EE
ANE: R VN 18.62 240.75 532 6.12 78.89 13.07 5.25 1.12 4.04 325.67 698.85 [

FHME 5.92 69.20 1.85 1.68 11.62 9.33 4.59 0.99 4.54 81.31 191.03 thag

N 1535 35 T DA S e s Toll A Skl A A3 5
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b AT S LAY b g R BV B R
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Fig. 3 Correlations between heavy metals and influencing factors in surface sediment of urban lakes in Wuhan City
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Distribution, Risk Assessment, and Source Analysis of Heavy Metals in Surface
Sediment of Urban Lakes in Wuhan City

PANG Tingting', JIN Ziyi', ZHAN Ning', WANG Yixin', CHEN Lufeng'**,
YIN Yongguang'?, LIANG Yong'
(1. Hubei Key Laboratory of Environmental and Health Effects of Persistent Toxic Substances, School of Environment and Health,
Jianghan University, Wuhan 430056, China; 2. State Key Laboratory of Environmental Chemistry and Toxicology, Research Center for

Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: As key "sinks” and secondary "sources” of heavy metals in lake systems, sediments play a critical role in the biogeochemical
cycling of heavy metals by influencing their transformation, mobility, and release. This study focused on 15 urban lakes in Wuhan,
analyzing the distribution of nine heavy metals in surface sediments, assessing their pollution status and ecological risks, and identifying
their primary sources and contributions. The results revealed that Cd, Zn, Cu, and Pb concentrations in 80%, 73%, 60%, and 47% of the
samples, respectively, were approximately twice their background levels. Both the geo-accumulation and potential ecological risk index
indicated severe Cd pollution and significant ecological risks in the sediments of Wuhan's urban lakes. Correlation analysis, principal
component analysis, and the positive matrix factorization—multiple linear regression receptor model identified anthropogenic sources such
as traffic and industrial activities as the major contributors to Pb, Zn, Cu, Cr, and Cd, while Co, Mn, Ni, and As concentrations were largely
influenced by geological background. These findings provide a scientific basis for targeted lake pollution control and ecological restoration,
derlivering valuable data to develop pollution source control strategies.

Keywords: heavy metals; risk assessment; source analysis; lake sediment



