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Heavy metal pollution analysis and ecological risk assessment of shallow sediments in
the coastal area of Lake Taihu”

Lu Zhihua™ , Cai Mei, Wang Yuanyuan, Qian Xu & Pan Mingxiang
( Water Conservancy Development Research Center of Taihu Basin Authority of Ministry of Water Resources, Shanghai 200434 ,
P.R.China)

Abstract. Lake Taihu is the third-largest lake in China, which is located at the junction of Shanghai City, Jiangsu Province and
Zhejiang Province. Lake Taihu and Taihu Basin play a crucial role in the implementation of the national strategy of the integrated
development of the Yangtze River Delta region. To characterize the pollution characteristics of heavy metals in shallow sediments in
the coastal area of Lake Taihu, the monitoring test data for heavy metals of 230 sediment samples at 0—10 cm depth, 159 sediment
samples at 10-20 c¢m depth, and 115 sediment samples at 20—-30 c¢m depth were collected which were from the investigation project
of polluted sediments in Lake Taihu in the year of 2018. The contents of eight heavy metal elements (Hg, Cd, As, Pb, Cu, Zn,
Cr and Ni) in the samples which in Meiliang Bay, Zhushan Bay, Western Coastal Area of Lake Taihu, Southern Coastal Area of
Lake Taihu, East Lake Taihu and Gonghu Bay were analyzed. The potential ecological risk index method and spatial interpolation
analysis method were applied to evaluate the ecological risk of heavy metal pollution in sediments, and the sources of heavy metals
in sediments were preliminarily analyzed. The results showed that the distribution of heavy metals in shallow sediments had evident
spatial heterogeneity. The heavy metals’ contents in Zhushan Bay, Western Coastal Area of Lake Taihu, Gonghu Bay and Meiliang
Bay were higher than those in the Southern Coastal Area of Lake Taihu and Eastern Lake Taihu. The contents of Cd, Pb, Cu, Zn

and Ni in each lake area, the contents of Hg, As and Cr in Zhushan Bay, the contents of As and Cr in Gonghu Bay, the content of
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As in the Southern Coastal Area of Lake Taihu, the content of Cr in Meiliang Bay were higher than the background value. The
heavy metals contents in sediments in different depths of 0—30 cm had a rise from its bottom to its surface. The potential ecological
risk assessment results presented that the seriously polluted area of heavy metals in sediments at 0—30 c¢m depth which heavy metals
ecological risk index RI=300 were mainly distributed in the central part of the Western Coastal Area of Lake Taihu ( the nearshore
side from Jiaodu River to Wuxi River) , the northern part of Zhushan Bay, the northern part of Gonghu Bay. The distribution area
was 104.54 km? , 10.80 m? and 6.89 m? respectively, with a total area of 122.23 km*. Cd and Hg were the main heavy metal eco-
logical risk contributors with strong toxicity. The Western Coastal Area of Lake Taihu and Gonghu Bay were mainly polluted by Cd,
Zhushan Bay was mainly polluted by Cd and Hg. The Cd pollution in the Western Coastal Area of Lake Taihu was the most serious.
The heavy metals source analysis results demonstrated that the Zn, Cu, Cr, Ni, Hg, Pb and As in shallow sediments in the coastal
area of Lake Taihu have similar sources, which may mainly come from industrial pollution. Moreover, the Cd may come from agri-
cultural pollution. The research results can provide references and basic data supports for the prevention and control of heavy metal
pollution in the sediments of Lake Taihu.

Keywords : Lake Taihu; sediments; heavy metals; pollution characteristics; potential ecological risk assessment; risk assessment;
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Fig.1 Lake area division of Lake Taihu and distribution of sediment samples at different depths

1 IR e FE <6 R 7 B T 4 R AR K

Tab.1 Background values and toxicity response coefficients of heavy metals in sediments of Lake Taihu
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Tab.2 Classification of potential ecological risk index of heavy metals
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Fig.2 Contents of heavy metals in sediments at different depths in the coastal area of Lake Taihu
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Fig.3 Evaluation diagram of heavy metal pollution (potential ecological risk)

in sediments at different depths in the coastal area of Lake Taihu
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Fig.4 Potential ecological risk index of different heavy metals in the seriously polluted area of heavy metals
(RI =300) in the coastal area of Lake Taihu
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Tab.4 Pearson correlation coefficients of the heavy metal elements in

shallow sediments in the coastal area of Lake Taihu

o Hg Cd As Pb Cu Zn Cr Ni
Hg 1 0.186 0.313 ™ 0.569 ** 0.865 ** 0.892 " 0.809 ** 0.833 ™
Cd 1 -0.092" 0.031 0.039 0.106 " -0.028 -0.002
As 1 0.498 ** 0.447 0.452* 0.506 ** 0.444 ™
Pb 1 0.564 ** 0.610 ™ 0.601 ™ 0.642
Cu 1 0.977 ** 0.962 ** 0.931*
Zn 1 0.953 " 0.945 "
Cr 1 0.948 ™
Ni 1

s FORAE 0.01 ZL (BUR ) HISENE 35 + Fr 7 0.05 G (IR ) M2
&5 ARRAEO KW R0 X T2 IS e FE 6 5 ik (mg/kg) ™

Tab.5 Contents of heavy metals in shallow sediments in different parts of Lake Taihu in different years

X ik KRR a] Hg cd As Pb Cu Zn Cr Ni

M Frbkal] 2007 4R 0.12 0.66 12.50  44.00  49.10 / 70.60 /
A 2018 4 0.07 0.34 9.12 36.50 4090  123.00 95.03  51.00

N Frtakgel?l 2007 4 0.16 0.49 21.90 4430  49.70 / 77.50 /
JAW a4l 2014 4F / 1.15 19.44 4850  134.15 38376 179.95  97.15
NS 2018 4F 0.16 0.84 1433 44,53 101.23  293.00 193.67  97.70

Dt Fristasl27] 2007 4 0.33 0.85 1520  57.10  53.20 / 95.60 /
A 2018 4 0.06 0.65 11.73  37.00  44.13  138.00 93.37  45.73

RAW Ptk 2007 4 0.03 0.97 7.13 54.00  31.30 / 53.40 /
FN'Y 2018 4F 0.06 0.30 8.45 33.30  27.17 8233 6420  29.77

PEER RS Pl 2007 4R 0.05 1.28 1270 48.90  28.40 / 44.70 /
W X T A 2018 4F 0.08 1.48 9.90 37.10  30.10 107.05 75.35  37.20

w Tk aE ) B SRR ) Ay 2007 4F 8—9 7, i K 4x WA VLR AE £ 206 A5 R T4 B RAEI ] g 2014 4R
FEL L AT BERBE AL 4 A, /37500 B SCHR A I X e 5 i

47,
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Tab.6 Comparison of historical datas of heavy metal ecological risk index in shallow sediments in Lake Taihu

ik went ’ — u
eSS Hg Cd As Pb Cu Zn Cr Ni

Jia) B 2t [24) 2002 4£ 3 A 20 1556  9.74 697 724 549 123 1.20 / 47.43
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x| 2z e [19] 201242 A 7 / / / 10.06 8.57 1.59 222 10.16 32.60
fE R 1T] 2015 4¢ 10 21 / 13423/ 8.16 7.52 1.86 228 736 161.41
R[S 4iE £ 42 [20] 2020 4E 3 A 20 1252 16.85 9.01 652  7.02 1.63 2.4l / 55.04
A3 2018 4 10— 11 7 230  28.79 9090 11.13 11.90 10.63 2.17 2.32 11.80 169.64
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