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Potential Ecological Risk and Its Spatial Variance of Heavy Metals in River Sediments:

A Case Study on the Baotou Section of the Yellow River
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Abstract: Spatial variability of heavy metals co — pollution is one of the foci in the field of water quality researches in recent years.

Geostatistics is a branch of applied statistics, and used for randomness and structure of regionalized variable in ecology, soil, agri-
culture and environment research broadly. Spatial variability and spatial correlation of heavy metals potentially ecological risk in river
column sediments were assessed in this paper. Four main river ways (A1, B1, C1, D) and two branches stations (E, F) were se-
lected in the Baotou Section of the Yellow River, and 6 column sediments about 20 ¢cm were taken from these stations, each column
sediment was divided into 10 layers by 2 c¢m in the sampling spots. The concentrations of copper, lead, zinc and cadmium in sedi-
ments ( <63 pum) were measured by AAS according to Tessier method, and the potential ecological risk indexes (RI) of the heavy
metal were calculated at different depths. The spatial variability of the RI was calculated by semivariogram analysis and kriging in-
terpolation by the software of GS*5. 1. The results showed that light or lighter ecological risk in the stations occurred in almost all
layers, and the ecological risk of the F station was medium or even serious. The spatial variability of potential ecological risk in
vertical section was biggest in the research scale, with the order Al <E <D <Bl <Cl <F, suggesting the disturbance of the
exotic heavy metals. The variability caused by spatial autocorrelation was dominant, which illustrated that the structure of potential
ecological risk in vertical section was relatively strong in the stations. The mutuality of spatial variance proportion and correlation
scale showed that the higher of the spatial heterogeneous caused by random section, the lower of the scale of the spatial autocorre-
lation. There existed spatial variability of the potential ecological risk and it was necessity to calculate the RI for different depths.
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Figure 1 Sketch of sampling location in the Yellow River
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Table 1 The potential ecological risk index of heavy metals

in column sediment

St S Al B1 C1 D E F
FEARL 10 10 10 10 10 10
SEIE 60.15  53.83  65.14  78.21  72.49  162.47

brfEfm2z  5.18 12.42  18.24  7.27 5.62  33.79

FEAS S 26.88  154.29 332,60 52.83  31.59 1142.4
/ME 53.41 0 36.91 38.52  69.63  63.19  97.10
25%fH  55.92  39.97  43.22  70.02  69.68 132.28
R 68.56  71.98  85.49  90.01  82.09  210.54

W2 15.15  35.07 46.97 30.38  18.90 193.44
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Table 2 Spatial variation of the potential ecological risk of heavy metals in column sediment

. e Pl A AHIERUE / em 73 [0 75 57 L e REL I3 YE%K e AR
i AT
(Co) (Co+ C) Range ( Ao) [Co/(Co+ C)] (%) (D) (r?)

Al Spherical 6.94 26. 65 4. 16 0.260 0. 133 1.953 0. 024
B1 Spherical 21.00 352.90 24.43 0. 060 0. 890 1. 620 0.930
C1 Linear 1. 00 712.70 > 15.59 0. 001 0. 966 1. 145 0.997
D Spherical 7.10 75.01 11. 65 0. 095 0.991 1. 675 0.978
E Spherical 3.80 68. 60 25.26 0. 055 0.733 1. 690 0.718
F Spherical 254.00 1 423.00 9.74 0.178 0. 604 1.775 0. 609
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Figure 2 Kriging map of potential ecological risk index in vertical section
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