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Fig. 1 The sampling location of the study area
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Table 1 The grade of the pollution assessment indicators
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Table 2 The grade of the potential ecological risk index
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Table 3  The basic statistical parameters of elements concentrations in the surface sediments of the Golmud River — pg/g
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Table 4 The average elements concentrations in the surface sediments from different sampling sites in the Golmud River
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Fig. 2 The spatial distribution of elements in the surface sediments of the Golmud River
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Table 5 The factor loadings of components and that after rotated
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Fig. 3 The loading plots of the two PCs for the targeted elements
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Table 6 The Pearson correlation coefficients between elements in the surface sediment of the Golmud River
Al As Cd Cr Cu Ni Pb Zn
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Cd 1 0. 586 0.524 0. 604 0. 325 0. 337
Cr 1 0.920™ 0.943 ™ 0.795" 0.894
Cu 1 0.988 ™ 0.884™ 0.796 "
Ni 1 0.842™ 0. 806 ™
Pb 1 0.688"
Zn 1
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Table 7 The basic statistical parameters of I,,, in the surface sediments of the Golmud River
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Fig.5 The I, values of the sediments from the sampling sites in the Golmud River
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Table 8 The basic statistical parameters of E, and Rl in the surface sediments of the Golmud River
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Pollution Status and Potential Ecological Risk Assessment of the Heavy
Metals in the Surface Sediments of the Golmud River

XIANG Jiang-yun'? , WANG Jian-ping' ,HE Xiu-hui *,HAN Jin-jun'> ,WANG Er-long "
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,
Qinghat Institute of Salt Lakes ,Chinese Academy of Sciences , Xining ,810008 , China ;
2. University of Chinese Academy of Sciences , Beijing ,100049 , China ;
3. Kunming Natural Resources Integrated Survey Center,China Geological Survey ,Kunming 650111, China)

Abstract; In order to study the pollution status of the Golmud River and the possible influence of the Golmud
city on the river enviroment,the distribution characteristics of seven kinds of heavy metal ( As,Cd,Cr,Cu,Ni,
Pb,Zn) concentrations in the surface sediments of the Golmud River were discussed. Also the multivariate sta-
tistical method , including the factor analysis, cluster analysis and Pearson correlation coefficient and different
pollution and ecological risk index are conducted for comprehensive evaluation. The conclusions are as follow-
ings :the Cd in the surface sediments of the Golmud River is mainly from human activities input;the indices of
the 7, indicate elements Cd and Cr in the downstream of the Golmud River of Golmud City are at mild pollu-

tion with other elements pollution-free ; the indices of the mC, instruct that pollution levels are free-low ;the in-

dices of PLI suggest that each sampling site is at low or medium pollution level ;the PLI, value was 1. 06 ,in-

dicating the element pollution of sediments in the whole area is medium. The potential risk index(E;) of a sin-
gle element indicates that the degree of ecological damage of pollutants is very low,and the RI of each sampling
point also indicates low level. However, attentions should still be paid to the potential ecological damage caused
by human activities, especially the input of element Cd. After leaving Golmud city, the concentrations and the
1., values of the elements gradually increased, while mC,, PLI and RI also showed a prominent increasing
trend , indicating that Golmud River was affected by the human activities from the Golmud City. Compared with
the upper and lower reaches of the Golmud River, the urban section of Golmud River shows low concentrations,
low pollution and low ecological risk ,indicating that river treatment of the Golmud River is of great significance
for controlling heavy metal pollution , improving river environment and ecological environment protection.

Key words : Heavy metal ; Pollution assessment ; Ecological risk assessment ; Golmud River; Multivariate statisti-

cal analysis



