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Abstract: Suburban lakes, under the dual influence of agricultural expansion and accelerated urbanization, are facing increas-

ingly severe heavy metal pollution, posing threats to aquatic ecosystems and surrounding human health. This study focuses on
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Lake Shitang, a typical suburban lake in the middle and lower reaches of the Yangtze River. Through sediment core sampling and
chronological reconstruction, combined with grain size and elemental concentration analysis, the enrichment factor method and
potential ecological risk index were employed to assess and reconstruct the pollution history of Cd, As, Pb, Co, Cu, Ni, Cr, and
Zn over the past two centuries. Additionally, correlation analysis, cluster analysis, and positive matrix factorization were used to
determine the sources of heavy metals and their relative contributions. The results show that most heavy metals (e.g., As, Pb, Co,
Cu, Ni, Cr, and Zn) exhibited low pollution levels and slight ecological risks. However, Cd had significantly higher pollution
levels and potential ecological risks, increasing from no pollution to moderate pollution starting in 1981, with strong ecological
risk levels reached in 2004. Furthermore, since the mid-1970s, the comprehensive potential ecological risk index of the sediment
has risen significantly, although the overall risk remains at a slight level. Source analysis revealed that before 1930, heavy metals
in Lake Shitang sediments primarily originated from natural weathering (average contribution rate of 63.63%), while industrial
and agricultural sources contributed 25.22% and 11.15%, respectively. From 1930 to 1974, the contribution of agricultural sources
increased to 23.44%, while natural and industrial sources accounted for 51.72% and 24.84%, respectively. After 1975, the contri-
butions of agricultural and industrial sources rose to 46.74% and 41.19%, becoming the main sources of pollution. This study
provides a scientific basis for the prevention and control of heavy metal pollution in the Lake Shitang basin, offers a long-term
perspective for the ecological protection of lakes in the middle and lower reaches of the Yangtze River, and serves as a theoretical
reference and technical support for managing suburban lake pollution in other developing countries and regions under rapid
urbanization.
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Fig.1 Distribution of factories in catchment and sampling site of sediment core in Lake
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Fig. 2 Socio-economic development status of Shitanghu Basin: (a) Cultivated land area (km?) in Yixiu District, Daguan District and
Yingjiang District during 1900-2016; (b) Changes of land use types in Shitanghu Lake basin from 1980 to 2020; (c) Changes of total
population and non-agricultural population in Anqing City from 1949 to 2021 (million people); (d) Changes in gross domestic prod-
uct of Anqing City from 1978 to 2022 (million); (e) The grain production (million tons) and aquatic product output (thousand tons)
in Anqing City from 1949 to 2021; (f) The usage of pesticides (ten thousand tons) and fertilizers (million tons) in Anqing City from
1949 to 2021
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Fig. 3 The activities of unsupported 2!Pb (a), '*’Cs (b), the age-depth relationship (c) in sediments of ST22-1 Core
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AYHRETFLERZ (0-1 cm) Y+ Cd. As. Pb. Co. Cu. Ni. Cr fil Zn HIIE 5514 0.71
19.58. 50.05. 16.43. 34.98. 40.47. 87.89 F1170.97 mg-kg"! (£ 2) . FhEARFHX K3 BRI EAH L,
FYERRZ DRI Cd. Asy Pb. Ni Al Cr FIMREE Mk T KT R AIsseiie, Bk onk
Zn F Cu) MR EAR TR BHIBIR AR KIT; SR b, Ayl i) 2 4 R R B /K s TV sk i 9% Sl . 55
VG b X PR B e, A IEHITE Ni D Cr S 48 IR E E RIS =K A, 5IREHLE, A%
WIYE Ass Pb Al Zn [ B B 5 .

FYEMEETIRWIT As. Pb. Co. Cu. Ni. Cr M Zn [I75 Y28 g0 MITEE A 25 KUK At A ToTs e 2
RIS R AR A S AR, 1T Cd 175 R R AR S K o I, TR BT H TS R s AR A K
Br gl o IX— 45 R 5 %2 P e H IV L3 AU A R S YR L s R — 8, ¥R Cd
F0¥5 Ge AT FIAE 25 UG R B = T HAl T R0, L& CAMF, o EIRSS AR, Cd M
FHMELE CRERHEERAEEESRESER (F2)

2.3 MHETHEERKE. TAHEBEE. ESRRNERRANENHHNTLED
IR 3 HAEBIRA SN ESBIREN RBUERGIT4 R, S MELKILEK (Cd. As. Pb. Co.



Cu. Niv Cr. Zn) KRS8 0.45. 172, 46.69. 17.5. 35.06. 43.07. 91.42 f1 152.93 mg-kg'. %
H4E BN EE N KB NHEFAR IR Zn>Cr>Pb>Ni>Cu>Co>As>Cd. #3573 RHA/NMEFH Cd
>Pb>Ni>As>Co>Zn>Cr>Cu, H Cd MR REULT] 37.22%, wm THMITE. £ 8 MMESFET
#F, Cdv As. Pb Al Zn HISFIREE s T AV B &R IR B I Al Rl Cd iRk BEIR B 5
R 174 £, RHHZ N AZWEARE .

22 2 ot R X 0 A R SR TR P SR R R IRV B R R e SRR (mgkg) D

Tab.2 Heavy metal concentrations in surface sediments and maximum ecological risks level of different heavy metals

in suburban lakes across various regions of China (mg/kg) V
Hh X i ME| ﬁTE‘& Cd As Pb Co Cu Ni Cr Zn
X%l

YRR ZH 071 19.58*  50.05* 16.43* 3498 4047* 87.89° 170.97°
KT Hiyoo 2 012 4460 21932 / 19.07* 22.04* 57.33* 54.822
R iR VL7 0.09¢ 10.55> 25.72¢ / 19.07¢ 38.85* 8574 71332
WEdh o dEBRERS YEIR 0.25¢ / 26.4*  332%  60.55* 3926* 80.56* 131.62°
X JEREGAOY  dE 0.58¢ 14276 33.22 / 55.612 / 59.20  176.94
KWL R 0.629 19260 41.692 / 53.67° / 85.532  266.64
TEETR] . -
bk I% U VLR
it} pEMNER] =M 1.3¢  27.9° 64.2° / 716 36.9*  65.1° 186
X I g7 =F 074 1512 3142 / 283 424 90.4° 1242

Da, b, ¢ d ZBHIFORERFIEEAESKGEIONERM, T4, 55, [R5

IR S SRR T UURBEEA T 0.01 ~0.69 g-cm?2-a”! Z 8], “FIME N 0.24+0.14 g-cm2-a! (]
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Fig.4 Historical variation characteristics of element concentrations and accumulated rates (AR), Dry mass
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Fig.5 Variation trend of heavy metal (a) enrichment factor (EF), (b) single factor potential ecological risk

index (EL) and (c) comprehensive potential ecological risk index (RI) in sediment core of Lake Shitang
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Fig.6 (a) Correlation between grain size and heavy metal elements (n=64); (b) Cluster analysis of heavy metal elements of

ST22-1 sedimentary core in Lake Shitang
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Fig.7 Source analysis of heavy metals in sedimentary core of Lake Shitang based on the PMF model: (a) Contribution distribu-

tion of heavy metals from different pollution sources; (b) Contribution rate of three factors from different sources to heavy metal

pollution in sediments of Lake Shitang; (c)The average contribution of three factors in different periods (Factor 1 - Natural

source; Factor 2 - Agricultural source; Factor 3 - Industrial source)
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