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Distribution characteristics and pollution assessment of heavy metals in the surface sediments in the middle of
Haihe River Basin// WANG Lina'*, ZHOU Junli'*, ZHAO Yanfang'*, LI Dan'? (1. State Environmental Protection Key
Laboratory of Simulation and Conirol of Groundwater Pollution, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. State Environmental Protection Key Laboraiory of Estuarine and Coastal Research, Chinese
Research Academy of Environmental Sciences ,Beijing 100012, China)

Abstract: In order to understand the distribution characteristics and pollution status of heavy metals in the surface
sediments in the middle of Haihe River Basin, the mass ratios of Cr, Ni, Cu, Zn, As, Cd, Hg and Pb in the surface
sediments of 17 sampling sites were determined. The homology, pollution source and pollution degree were analyzed by
correlation analysis method, enrichment coefficient method and geoaccumulation index method. The results show that the
heavy metal mass ratios in the surface sediments in the middle of Haihe River Basin generally decreased compared with the
historical level and the pollution coefficients of eight heavy metals were Cd(1.98), Hg(1.80), Cu(1.37), Zn(1.18),
Pb(1.12), Ni(1.07), Cr(1.02) and As(0.77) from high to low, wherein Cd pollution was relatively serious; The
average enrichment factor values of Cd and Hg were higher than 1.5 with the pollution source mainly from human input,
while the rest six heavy metals were mainly from natural sources. The pollution of heavy metals in the middle of Haihe River
Basin was relatively light in general with moderate pollution levels at some sites.
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Fig.1 Schematic diagram of study area and sampling sites
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Fig.2 Spatial distribution of mass ratios of heavy metals in the surface sediments in the middle of Haihe River Basin
1
Table 1 Mass ratio of heavy metals in the surface sediments of domestic main rivers and the middle of Haihe River Basin
/(mg - kg™")
Cr Ni Cu Zn As Cd Hg Pb
(23] 56. 1 22.8 69. 68 0.17 19.4
[24] 73.3 33.9 38.5 111.70 11. 68 0.19 0.19 28.4
(2] 56. 4 39.0 5.24 1. 40 1. 40 59.4
[26] 33.0 21.0 5.5
(7] 90. 3 26.5 37.9 12.30 0.49 0.14 32.9
(12] 100. 7 55.8 18.90 0. 68 0.56 39.4
75.27 33.07 34.01 102. 55 8.47 0.17 0.11 25.32
41.1~171.0 17.7 ~60.4 12.5~78.4 54.5~152.0 4.2~21.6 0.1~0.3 0.01 ~0.4 16.0~63.7
33.08 12.38 20.25 26.73 4. 46 0. 06 117.22 10. 87
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Table 2 Correlation analysis of heavy metals in the surface sediments in the middle of Haihe River Basin

Cr Ni Cu Zn As cd Hg Pb
Cr 1
Ni 0.736 1
Cu 0.875** 0.841 1
7n 0.502* 0.314 0.546 " 1
As -0.018 0. 061 -0. 068 0. 169 1
Cd 0.512* 0.612* 0. 620 ** 0.501* 0.272 1
Hg 0. 256 -0.088 0.336 0.734 " -0.024 0. 389 1
Pb 0.618 ** 0. 099 0. 455 0.563 " 0.307 0.273 0. 646 ** 1
* 0.05 0.01 ( ) o
2.2.2 , 3 ,
Cr.Ni Cu.Zn, , ,
As Cd . Hg.Pb 8 C, s
0.87.0.90.1.12.1.07.0.71.1.76 .1.69  1.03, , ( H11
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Fig.3 Enrichment factor of heavy metal in the surface sediments in the middle of Haihe River Basin



3

Table 3 Geoaccumulation index of heavy metals in the surface sediments in the middle of Haihe River Basin

Cr Ni Cu Zn As Cd Hg Pb
HI ~0.98 ~0.62 ~0.66 —0.48 0.40 0.63 ~0.17 ~0.29
H2 -1.08 -1.14 -1.57 -0.91 -1.50 -0.37 -2.79 -0.84
H3 “1.14 ~0.82 _0.47 ~0.60 ~1.08 0.63 0.76 ~0.75
H4 ~0.80 ~0.89 ~0.13 0.11 ~1.25 0.63 1.69 ~0.60
H5 -0.83 -0.99 -0.84 -0.40 -1.72 -0.37 0.32 -0.68
H6 ~0.86 ~0.78 0.01 0.22 ~1.08 0.63 2. 14 0. 14
H7 ~0.95 ~0.96 “1.14 ~0.97 ~1.46 ~0.37 _2.15 ~0.67
HS8 -1.42 -1.40 -1.51 -1.26 -1.78 -0.37 -1.78 -0.86
HO ~0.90 ~0.88 ~0.59 ~0.66 ~0.97 0.63 0. 46 ~0.44
HI10 -0.14 0.11 0. 69 -0.46 -1.58 0.63 -1.01 -1.09
HI11 0. 30 0.26 0.59 -0.13 -1.46 1.22 0.07 -0.45
HI12 -0.13 0.38 1.02 -0.23 -1.97 0.63 -1. 14 -1.03
H13 -0.49 -0.27 -0.46 -0.49 -1.02 -0.37 -2. 14 -0.48
H14 -0.93 -1.02 -1.39 -0.12 -1.25 -0.37 -2.17 -0.92
HI15 -0.92 -0.59 -0.59 -0.20 0.03 0.63 -0.98 -0.45
H16 -0.52 -0.14 -0.13 -0.32 0.39 0.63 -0.88 -0.22
H17 0.63 -0.19 1.08 0.17 -0.73 0.63 1.75 0.91
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