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Distribution Characteristics, Source Analysns and Potentlal Ecological Risk Assessment
of Seil Heavy Metals in Typlcal River Source Areas of Nontheastern Hunan Provmce p
YANC Zhen-yu, HAO Cha-lin * , Z0U Yan, XIE W.II’JIHKEHEIN Xiao-wei, ZHANG Yu- fel ] ¢ i
4 | A, "

Abstraet; Soil envitonmental quality in water source areas réfatéd to thedresidents’ life, health and safety, hs been(the hotspot issués in science of ecological enyifonment

(College of Resources and Env1r0nment Hunan Agncuhural Uniyersity, Changsha 410128, China)

pr(;teetion A fotal of 87 surface soil samples were coll eLted from typical rver source' areas in northeastern Hunan Province, using GIS) technique and potential ecological risk
assessment itidex to slud} the spatiakdistribution characteristics and Potential eco oglca,l- wrisk of soil heavy metals (Cd, Pb, Cr, Hg and As) , and the means of multivariate
%lallsllcal analysis and” posltlve definite matrix factor analysis'models ( PME) were Tsed o explain the possible sources and its contribution rates of heavy metals. The resulis
w(Hg), and w(As)
in soil was/0.20, 41.07, 130.51, 0.29, and 11.63 mg-kg™", respectively. And except As, all of them had enrichment tendency. @ The comprehensive potential

show that; (@) The soil locéited in the typical river source area of northeastern Hunan Province was acidic, and the meant of @(Cd) , w(Pb), w(Cr),

ecological risk of soil heavy melals was at a medium level, among which Cr, Pb and As were at a slight level of potential ecological risk, and Cd and Hg all reached a strong
level of risk. 3) Cd and Pb of soil had significant homology, which were derived from agricultural activity, Cr and As of soil were affected by both domestic waste discharge
and natural parent material , and Hg of soil was mainly derived from fossil combustion and transportation. @ There were four pollution sources which included household waste
discharge source, natural parent material source, Fossil burning and transportation sources, as well as sources of agricultural activities in typical river source area in
northeastern Hunan Province,, which contributed the rates of heavy metals were 21. 36%, 35.92%, 19.30% and 23. 42%, respectively, and the contribution rate of man-made
sources was higher than that of natural sources. To sum up), this study has reference value for pollution prevention, ecological restoration and beautiful village construction in
river source area of northeastern Hunan Province.

Key words: river source area; soil heavy metals; distribution characteristic; potential ecological risk; source analysis
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Fig. 3 Soil heavy metal content under different land use types
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Fig. 4 Spatial distribution of soil heavy metal content
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Table 4  Potential ecological risk assessment index of soil heavy metals
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o SR Ak RlAR AR W TEAR__ BAAR
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Fig. 5 Single factor potential ecological risk index (E%) of soil heavy metals under different land use types
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Table 5 Comprehensive potential ecological risk index (RI) of soil heavy metals under different land use types
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JKH 142.56 ~379. 42 239.58 2.86 85.71 11.43 0
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Fig. 7 Correlative heat map of soil heavy metal content
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Table 7 Fitting results of measured values and predicted

values of the PMF model
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Fig. 8 PMF analysis of heavy metals in soil pollution

sources and its contribution rate
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