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Fig. 1 Correlation of heavy metals in reservoir sediments
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Fig. 2 Geoaccumulation index and potential ecological risk index of heavy metal in sediment

3.2.2 ETUMEUER LTI ES KR
Burr [T F1 Weibull & f5 5 UL 1) fie f6 1) b B ek
PN . 25 R 2 P b SRR 43 A )38 1 L
FEPEFNAT LA K2 B 90 38 00 ) 05 FH O B80E 25
OYAT RS E A . SR . X LA R AR AR 5
PRI AT Burr [l F1 Weibull £E5Y, dn[E 3

JIi7R 6 R R XTRK A YA A F 2. 6 Fh
E4lE HG [EmEFHES b As (0. 210 mg/kg) >
Ni(0. 071 mg/kg) > Cr (0.052 mg/kg) > Zn
(0. 050 mg/kg) > Cu (0.006 mg/kg) > Pb
(0. 005 mg/kg) . 1t WA 75 AH [F] B2 &2 43 BOR SR Pb
XK AL SIS ()52 ) e Ry S

3 CMEERSMBRMS L

Fig. 3 Distribution curve of species sensitivity of heavy metals to all species
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Ecological risk assessment of heavy metals in reservoir sediments of
Haihe River basin based on species sensitivity distribution
ZHANG Yunbao' , WU Jin*
(1. Hebei Institute of Water Resources . Shijiazhuang 050051, China;
2. College of Architecture and Civil Engineering ,Beijing University of Technology ,Beijing 100124)
Abstract: With the development of industrialization and urbanization, the water environment problems in Haihe River basin are
becoming increasingly prominent,and the ecological security of reservoirs is facing threats in Haihe River basin. Sediment is an

important index to distinguish water pollution status. The reservoir ecological risk level can be effectively understood through

+ 550« A X E5xk



KR % BRR AR KR E SR LR E SRR R

sediment ecological risk assessment. Shahe Reservoir, Miyun Reservoir, Guanting Reservoir and Yuqiao Reservoir are selected as
the main research objects because of heavy metal pollution and ecological effects in reservoirs. The data on the mass fraction and
toxicology of heavy metals in reservoir sediments were obtained from published articles and journals. Through the analysis of
distribution characteristics and correlation analysis, the distribution characteristics and pollution sources of heavy metal sedi-
ments were judged. The geological accumulation index and potential ecological risk index were used to evaluate the ecological
risk level of heavy metal sediments, Finally, the species sensitivity index was used to evaluate the proportion of potentially harm-
ful species in heavy metal sediments. The distribution characteristics and correlation analysis results show that the distribution
of heavy metals in the sediments of the four typical reservoirs are similar to some extent,and the mass fraction of heavy metals
are comparable, The distribution of heavy metal deposits in reservoirs of Haihe River basin is similar to some extent,and the
mass fraction of heavy metal in sediments may be affected by industrialization. The results of ecological risk analysis showed
that As was the most polluted heavy metal in the sediments of the four reservoirs. The ecological risk grade of Shahe Reservoir,
Miyun Reservoir and Yugiao Reservoir is low, but for Guanting Reservoir is medium. Species sensitivity distribution showed
that different heavy metals had different mass fraction of harmful mass (HC;) to 5% of benthic species. The average harmful
species proportion (PAF) of heavy metals in the sediments of four typical reservoirs from high to low is Zn(97. 5%)>Cu(97. 1%5)>
Cr(96. 6%)>7Zn(92. 2%)>Pb (91. 8%) >Ni(90. 8%). These results indicate that the six heavy metals in sediment may have
certain effects on the survival of more than 90% of the benthic organisms in the reservoir. The overall results show that the
mass fraction of heavy metals in the sediment a reservoir is relatively low.and the ecological risk level is good, but the impact of
heavy metals in the sediment on the benthos of the reservoir cannot be ignored. The research results are helpful to understand
the ecological risk of heavy metals in reservoir sediments and provide the basis for reservoir ecological management.

Key words: reservoir; heavy metals; sediment; ecological risk; species sensitivity distribution
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