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Fig.1 Spatial Distribution of sampling sites in sediments from Ningxia section of Yellow River
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Fig.2 Distribution of discrete points in Ningxia section of the Yellow River
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Table 1 Statistic characteristics of heavy metals in sediments from Ningxia section of Yellow River
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Fig.3 Spatial Distribution of sediment heavy metals
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Table 2 Factors and risk detection results of heavy metals in sediments
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Fig.6 Spatial Distribution of influence factors
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Influence factors of spatial differentiation and source analysis
of heavy metals of sediment in the Yellow River

. . 1,2 1,2 . 1,2 . 1
HAO Jian-xiu™“, REN Jun™“, TAO Ling™”, FANG Hong-bing
(1.School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.Key Laboratory of

Yellow River Water Environment in Gansu Province, Lanzhou 730070, China)

Abstract: In order to further analyze the influencing factors of spatial differentiation and source pathways of heavy metals in the
Yellow River sediment, we collected36 samples in surface sediment (0-5cm) of the Ningxia section of the Yellow River mainstream
and measured concentrations of heavy metals (Cu, Ni, Zn, Cr, Pb and Cd) using inductively coupled plasma mass spectrometry
(ICP-MS). 12 influencing factors were designated, which included 6 natural factors for pH, TOC, DEM, salinity (EC), vegetation
coverage (VC) and soil types (ST), and 6 anthropogenic factors for land use types (LUT), population density (PD), per capita
industrial production (PIP), per capita agricultural production (PAP), per capita income (PI) and road network density (RD). Based
on the geographical detector model, this paper analyzed influence 12 factors on spatial differentiation of six heavy metals and
detected their risk factors and sources. The results showed that: (O The average values of heavy metals except for Zn in the
sediments of the Yellow River were higher than their corresponding background values, especially Cr and Cd were 3.57 and 1.39
times of the background values, which were greatly influenced by human beings and accumulated obviously. @ Influencing factor
of the biggest explanatory power for heavy metal spatial differentiation was RD (Qp 4> 0.50), then PIP (excluding Cd, Qp > 0.50)
and the smallest was VC (Qp4<0.20). @ Interaction type of factors was ascertained for mostly double factor enhancement type, a
few non-linear enhancement type and no independence and weakness type. Interaction of VC or LUT and other factors were main
non-linear enhancement type. @ Sources of heavy metals in sediments of the Yellow River were different. Cu and Pb were closely
related, and their common pollution sources were traffic and upstream transportation. The correlation between Ni and Zn was strong
and they could mainly come from the parent material and atmospheric deposition. Cr derived mainly from industrial discharges and
sources of Cd were traffic and the use of fertilizer and pesticide. & The detected risk areas were mainly Qingtongxia city, Xingging
district and Huinong district. The main polluted metals in Qingtongxia city were Cr and Cd, Cd, Pb and Cu in Xingging district, and
Cr, Cd, Pb and Cu in Huinong district.
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