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Meta- analysm of the Effects of Metal Mlmng on S(nl Heavy;Metal Concentratlons

<

in Southwest China { F & / .

ZHANG Jianlin'*;"QU Ming-kai®* CHEN Jim2 YANG Lan-fang', ZHAO' Yong-cun’, HUANG Bia02
(1 Fﬁculty of ResouiCes and Environment| Suence Hubéi University, Wuhan 430062, Chlnd 2. Key _Laboratory of Soil Environment
and Pollution Remedlatlon TInstitute of Soil Science ,#€Chinese Ag,a(’femy of Sciences, Nanjing 210008, China)

Abstraét ; Metal mining is one of the main contributors of soil heavy metals. Previous studies examining the impact of metal mining on
surroundlin!g soil have mainly focused on one or a few metal mining areas. However, such studies cannot effectively inform the
management of heavy metal pollution in soil at an inter-provincial scale. As part of this study, literature was collected on soil heavy
metals (i.e., As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn) affected by metal mining in regions of Southwest China (i. e., Yunnan
Province, Sichuan Province, Guizhou Province, Chongqing Municipality, and Tibet Autonomous Region) ; Next, the impact of metal
mining on the soil concentrations of these metals was quantified through meta-analysis, and the relationships between the selected
factors (i.e., different sub-regions, metal minerals, and land-use types) and soil heavy metal concentrations were explored. Finally,
the literature data was tested for publication bias. The results showed that metal mining in Southwest China has significantly increased
the concentrations of heavy metals in topsoil. The different metals were ranked according to their weight effect sizes (ES, ) in the
following order Cd > Pb > Hg >Zn > As > Cu > Ni > Cr. Metal mining in both Sichuan and Yunnan led to higher effect sizes of soil Cd
(ES =4.16, ES =3.20) and Pb (ES =3.47, ES =2.54) than those of the other heavy metals, while metal
mining in Guizhou led to a higher effect size of soil Hg (ES, =2.80). The effect size of metal mining on soil heavy metals was higher

+ Sichuan + Yunnan + Sichuan + Yunnan

in cultivated soil (ES, =1.42) than in forested soil (ES, =0.50). The mining of lead-zinc and tin significantly increased the
concentrations of soil Cd, Pb, and Zn, and the mining of copper significantly increased the concentrations of soil Cu, Cd, and Pb. Of
the investigated soil heavy metals in Southwest China, Pb and Zn showed slight potential publication biases (P <0.05). The above
results can provide more effective information for the environmental protection of soil in metal mining areas of Southwest China.

Key words : Southwest China; metal mining; Meta-analysis; effect size; soil heavy metals
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Fig. 5 Effect sizes of mining at different metal mines on each type of heavy metal in soil of Southwest China
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Table 1  Publication bias test for soil heavy metals

at the representative metal mines in Southwest China
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