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Abstriét Tbls studly area was based-on the catchment area of the Yaox1anz1 ditch. }ocaled in the arid region of western China. A total"ef 194 topsoil samples of 0-20 ¢cm depth
were collected usmg ihé mesh distribution method. The conténts of fine hea\y metah (N1 Cu, Zn, As, Ag, Cr, Cd, Hg, and Pb) were determined using ICP-MS. The
sourcd arff spatldl distribution of heavy metals were analyzed using PMF and IDW. Spatial autocorrelation and clustermg and outlier analysis were performed using the Spatial

-

Statistical An.alysis tool of ArcGIS. The main sources and distribution areas of heavy metals in the soil were obtained through comprehensive analysis. In the study area, the
average values of Hg, Ag, Cd, and Pb were 20.48, 3. 13, 2.23, and 1. 12 times the background values, and the maximum values of Cd, Cu, Pb, and As were 10.92,
5.52,2.03, and 1. 39 times the filter values, respectively. The coefficients of variation of Cu, Cd, Pb, and Hg were ordered as Cu(283.23% ) > Cd(224.77% ) >Pb
(144.40% ) >Hg(67.12% ) and were closely affected by human activities. The heavy metals in the soil around mining areas came from four main sources: natural parent
material (32% ), the mixed source of mining activities and transportation (17. 1% ) , the mixed source of industrial activities and atmospheric sedimentation (40.3% ), and
the mixed source of agricultural activity and putting sandy gravel in farmland (10.6% ). Crand Ni, As and Cu, Hg, and Cd could represent these four sources of heavy metal
pollution, respectively. The main sources of soil heavy metal pollution were mining activities and agricultural activities. The heavily contaminated areas were distributed in the
mining areas in the south of the study area and in the planting areas in the eastern, central, and northwestern parts of the study area.

Key words: soil heavy metals; source identification of heavy metals; PMF model; spatial statistical analysis; Moran’s [
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i ~0.28 13.58 3.39 9.45 -0.27 ~0.03 10. 03 0.36 8.28
i fir 0.26 187. 14 18. 02 108. 14 1.26 0.43 102. 90 ~1.06 74.09
BM 3.60 3.28 17.96 2.47 0.38 22.69 0.11 0.07 8.96
Bkt 16.35 552.05 62.72 34.78 1.19 101.71 6.55 1.36 345. 14
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Cd JTCE 5], 2 Bk o A ZE R 5T X h
T AR PR A ML X 35 KA 7 e X, SRR AE B
8, AL AT A AR A

LEAORE 9T X Y45 T 42 R oC K25 [R5 A Bk
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Fig. 2 Spatial distribution of heavy metal contents in soil
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Fig. 3 Composition of heavy metal sources
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Fig. 4 Contribution rate of soil heavy metal sources
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Fig. 5 Spatial distribution of contribution rate of soil heav?v metal soJlr(’es
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2.4 THEE LTS YIRS [R5 A REAE M
2.4.1  ZS[AJ ARSI HT
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Table 2 Summary of global Moran’s I index of heavy metals in soil
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54 0.95 F10.93, z 15437E 162 ~ 166 Z[A] , HK IR
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Fig. 6 Spatial distribution of cluster type of soil heavy metals
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Table 3 Summary of source distribution of heavy metals

FWHE REEE N Cu Zn As Ag cd Cr Heg Ph 4;%%&&
HREE MR+ + o+ + o+ ¥+ + o+ o+ + o+ + o+ o+ + o+ + o+ FFEIX
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b Wi 8 + o+ o+ + + o+ + 4+ + + + + o+ o+ X
A H b + + R TR + JERPFIARL X
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