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Spatial Distribution, Ecological Risk
and Source Apportionment of Heavy Metals

in Sediments from Xiaoqinghe Watershed of Jinan

YU Xiao-xia', ZHAO Xue-giang', SUN Bin-feng',
FAN Lin-xiang', ZHENG Nan', WANG Ze-ming', LIU Chun-guang

1. Institute of Water and Ecological . Environmental Research Institute of Jinan. Jinan 250100, China ;

2. College of Environmental Science and Engineering . Shandong University , Jinan 250100, China

Abstract: In this study, the concentrations of As, Cd, Cr, Cu, Ni, Pb and Zn have been analyzed by ICP-
MS, and their distributions, ecological risk and sources been further investigated. The results show that
the mean concentrations of heavy metals in sediment is in the descending order of Zn>>Cr>Pb>Cu>Ni>
Cd>As, and the mean concentrations were 418. 44, 257. 79, 250. 49, 73. 35, 56. 89, 6.20, 4. 37 mg -
kg ', respectively. The contents of heavy metals (Cd, Cr, Cu, Ni, Pb and Zn) in sediments are higher
than the background values of the local soils, which have high degree of enrichment. The sample in Shihe
River has the highest concentration of heavy metals, followed by Gongshanghe River. Based on the calcu-
lation of potential ecological risk index (RI), the RI of the study area is in the range of 324, 08~4467. 36,
which has high to very high potential ecological risks. Cd is of very high to extremely high risk, 80% of Pb
is of medium to high risk, and the other heavy metals are of slight risk. Qualitative and quantitative analy-
sis of heavy metals are performed by means of Principal Component Analysis (PCA) and Positive Definite
Matrix (PMF) models. Source apportionment results show that the highest contribution to heavy metals in
sediments originates from industrial sewage (48. 7%), followed by electroplating industries (24. 6%),
traf? ¢ pollution (23.7%) and natural sources (3.0%).

Key words: ecological risk; source apportionment; sediment; heavy metals; Xiaoqinghe watershed
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