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Pollution characteristics and risk assessment of heavy metals in surface water
and sediments of Puzhehei watershed

PENG Bo', LIU Peng', WANG Yan', ZHANG Yefei’, YANG Bo’

( 1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China;

2. Research Institute of Stony Desertification, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] Puzhehei watershed has a unique natural landscape and a special karst lake ecosystem.
This study aims to investigate the distribution characteristics of heavy metals in lake sediments and make
ecological risk assessment, which is of great significance to the protection and pollution control of lake water
environment in the region. [Method] The levels of six types of heavy metals (As, Cr, Cu, Zn, Mn, and Ni) in
surface water and sediments in the basin were analyzed by geo-accumulation index evaluation and potential
ecological risk index, and ecological risks of heavy metals were evaluated and the source was traced back.
[Result] (1) The mass concentration of heavy metals in the surface water of Puzhehei Basin was far below the
Class I standard limit of “Surface Water Environmental Quality”. (2)The average mass fraction of heavy metal
in the sediments was higher than their corresponding background values (except Cr). (3)The average value of
heavy metals in the sediments detected was Mn, Zn, Cu, Cr, Ni and As in descending order, which were 1.68,

1.33, 3.33, 0.96, 1.01 and 1.59 times of their background values, respectively. The pollution degree of Ni was
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the lowest, with 96.6% of the sampling points being clean. As was moderately polluted, which was 1.8 times of
Mn, and the clean level of Mn was similar to that of light pollution. (4)The ecological risk index of individual
heavy metal in descending order was As, Cu, Ni, Cr, Mn and Zn, and the potential ecological risk index values
were all less than 40, indicating low risk. [Conclusion] As and Cu are the two heavy metals with the largest
pollution range and the highest degree in Puzhehei watershed, while Cr, Ni and Zn are mostly pollution-free. In
the potential ecological risk evaluation, the average ecological risk index is 31.7. As and Cu contribute most to
this risk, and all heavy metals are at low ecological risk. From the perspective of spatial distribution, the
National Wetland Park in the lower reaches of the river basin and the estuaries of the three rivers are the main
gathering areas of heavy metals. [Ch, 6 fig. 7 tab. 40 ref.]

Key words: Puzhehei; sediments; heavy metal; geo-accumulation index; potential ecological risk
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Figure 1 ~Schematic diagram of the distribution of sampling points in the Puzhehei watershed
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Table 3 Descriptive statistics of heavy metal content in surface water

TR wME(g L) RKME(g L) CFBIE(e L) ARER/ (g L) ERREU%  HFOK TR (g L) ERR%

As 3.38 41.89 17.64 10.49 0.59 50 0
Cr - - - - - 10 0
Cu 0.02 10.66 2.39 2.84 1.19 10 6.67
Zn - - - - - 50 0
Mn 0.16 59.11 9.78 14.56 1.49 100 3.33
Ni 2.39 18.96 6.71 4.95 0.73 20 0
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Figure 2 Schematic diagram of spatial distribution of heavy metals in surface sediments of Puzhehei Watershed
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Table 5 Pollution assement of heavy metals in surface sediment
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Figure 3  Single factor potential ecological Figure 4 Contribution of heavy metals to the potential ecological risk
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Figure 5 Potential ecological risk index of heavy metals in surface sediments
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Table 6 Correlation between heavy metals in sediments and soil chemical characteristics

JLE TP oM TN As Cr Cu Mn Ni Zn
TP 1

oM 0.59%* 1

TN 0.53%* 0.93%* 1

As 0.61%* 0.19 0.12 1

Cr 0.51%* 0.29 0.15 0.52%* 1

Cu 0.85%* 0.51** 0.40%* 0.70%** 0.72%* 1

Mn 0.41%* 0.23 0.14 0.71%* 0.43* 0.54%%* 1

Ni 0.61%* 0.38* 0.29 0.83%* 0.71%* 0.76%* 0.74%* 1

Zn 0.65%* 0.36 0.31 0.69%* 0.36* 0.78%* 0.58%* 0.68%* 1

PH: *P<<0.05; **P<<0.01
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