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Heavy metal distribution and risk assessment of Dongping Lake water
bodies and sediments

Al Livhuan, MA Bing, SHAO Shiwei, TIAN Xia, ZHANG Lei
(School of Environment and Science, Qingdao Agriculture University, Qingdao 266109, China)

Abstract: To understand the pollution characteristics and spatial distribution of five heavy metals, Cr, Hg, Pb, Cd and As, and
their ecological risk assessments in the water bodies and sediments of Dongping Lake, the contents of the five heavy metals in the
water and sediment were measured. Their sources were explored by using the correlation and principal component analysis, and their
ecological risks were evaluated by using the potential ecological risk index method. The results showed that the average contents of
Cr, Hg, Pb, Cd and As in Dongping Lake water were 4.53, 0.04, 7.51, 0.77 and 5.92 pg/L, respectively, and the contents of the five
heavy metals met the standard of Class III water for surface water. The average contents of Cr, Hg, Pb, Cd and As in Dongping Lake
sediments were 59.41, 0.05, 22.21, 0.27 and 18.43 mg/kg, which were 0.99, 3.33, 1.48, 3.51, and 2.46 times of the background values
of Yellow River sediments respectively. And there were still a few points with slightly higher Cr contents. The results of correlation
analysis and principal component analysis indicated that the main sources of heavy metal pollutions in Dongping Lake were
agriculture and industrial as well as mining industries. The potential ecological hazard level of Dongping Lake sediments was
moderate. The contribution of Hg and Cd was relatively high, and the mean value of the potential ecological hazard coefficient (E’)
of each heavy metal element was ranked as Hg > Cd > As > Pb > Cr. The South-North Water Transfer Project effectively reduced the
heavy metal content in the water bodies and the sediments of Dongping Lake.
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Fig. 1 Location of Dongping Lake and
distribution of sampling points
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Table 1 Potential ecological hazard level of
heavy metals in sediments
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Table 2 Heavy metal content of Dongping Lake water bodies and sediments before and after water circulation

KA /ug L

PR /mg kg™
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Cr 10.00 ~ 16.00* 12.75*  10.00*  10.0*

Hg 0.10~0.17 0.12 0.10 0.1

2.14~7.00 453

0.01~0.09 0.04

67.20~102.80 89.30 43.84~68.71 5941

0.03 ~0.07 0.06 0.03 ~0.07 0.05

Pb 10.00 1000 1000 100 432~1230 751  2920~4130 3550 17.34~2721 2221

cd 0.10 ~ 1.00 0.78 1.00 1.0 0.19~1.65 0.77 0.22~0.35 0.29 0.08 ~0.72 0.27

As 10.00 10.00  10.00 100 2.22~1525 592  1920~3850 2530 15.04~21.47 1843
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6.21~6.59 . 0.070~0.080 . 9.44~10.70 . [.25~1.49 . 7.68~10.61
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68.36~68.71 0.063~0.068 0.45~0. 20.85~21.47

-, e

~ly

B2 FFHKEMARYHESENZTETH

Fig. 2 Spatial distribution of heavy metals in water bodies and sediments of Dongping Lake
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Fig. 3 Correlation between heavy metals in water bodies (a) and sediments (b) of Dongping Lake
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Table 3 Principal component analysis for water
bodies and sediments of Dongping Lake

j Ik UL
JLE
PC1 PC2 PC1 PC2
Cr 0.24 086  —036 0.83
Hg ~0.66 0.70 0.06 0.42
Pb 0.43 080  —0.85 —043
cd 094  —0.03 0.78  —0.53
As 094  —0.07 0.89 0.36

TTZEHE % 48.78 37.58 44.99 29.13

HFTTHR R % 48.78 86.36 4499  74.12
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BRIALKS 35 . KMO 4t i {8 43 il i 0.606 il 0.513,
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Table 4 Potential ecological hazard coefficient (£%) and

potential ecological hazard index (RI) of sediments of
Dongping Lake

E;

i H RI
Cr Hg Pb Cd As

WARAE 229 181.33 9.07 279.35 28.62 456.78
e/ME 146 8533 5.78 31.56 20.05 190.36

EHE 1.98 139.83 7.40 104.37 24.57 278.16

XRIBIEH/% 0.70 5020 2.60 37.50 8.80 100.00

3 #Hig

(D) R KRB 5 # 8 4 )8 (Cr, Hg. Pb,
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