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Spatio-temporal Dlstrlbutlon Characterlstlc and/ Rlsk Assessment Of Heavy

Metals in Smls Around Centrahzed Drlnklng Water Sources ln Wuhan

ZHU Jing', HOU Y do- -zong” , ZOU Shu (:henér 'CAO Meng-hua " TU Shu-xm 4 o
(1. Wuhan Ecologlcal jand Env1r0nmental Monltorlng Centel‘ ‘Wuhan 430022, Chuy! p. | College of. Resources and Env1r0n'ment
Huazhong Agriculture University, Wuhan 4300704 Chind) . o

Abstract Tn the'présent study, the spatio- tt‘IanOI”dl distribution characteristics of heavy metals (Cd, Hg, As, Pb, Cr, Cu, Ni, and
Zn) in soil around 19 centralized drinking water sources in' W u'han were investigated. Single-factor and comprehensive pollution indexes
were jused fo“determine soil pollution levels. The potentials ecologlcal hazard index was employed to evaluate soil potential ecological
risks. The' correlation and cluster analysis were conducted to identify pollution sources. The results showed that higher concentrations of
heavy metals were present in soil from centralized drinking water source located in core area than suburb area of Wuhan. The
concentrations of heavy metals in soil from centralized drinking water sources near the Yangtze River were higher than that in the sites
near the tributaries of the Yangtze River. The average single potential ecological risk index of Hg, As, Pb, Cr, Cu, Ni, and Zn were
lower than 40, which suggests a slight potential ecological risk. The average single potential ecological risk index of Cd was 80-160,
which indicates a high potential ecological risk. The average comprehensive potential ecological risk index of heavy metals in soil
around centralized drinking water sources in Wuhan was 142.12, which corresponded to a slight potential ecological risk. The
correlation analysis showed that the sources of Cu, Pb, and Cr were similar and came from transport. The sources of Ni, As, Cr, and
Cu were similar and could be attributed to metallurgical industries. The sources of Zn, Hg, and Cr were similar and could be related to
antiseptic and catalytic industries. The long-term monitoring of Wuhan Dijiao and Baishazhou waterworks indicated that the
concentrations of heavy metals around centralized drinking water sources in Wuhan were markedly decreased after 2017 and that
ecological risk may be further reduced in the future.

Key words: Wuhan centralized drinking water source; heavy metals in soil; spatial-temporal distribution; ecological risk assessment;

source apportionment
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Table 1  Classification standard of single factor and

comprehensive pollution indexes
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Cd 57 0.10~2.24 0.52 0.35 0. 68 0.17
Hg 57 0.01 ~0.15 0. 08 0.04 0.55 0. 08
As 57 2.30 ~33.88 11.50 5.19 0.45 12.3
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Zn 57 43.17 ~258.73 110. 06 37.20 0.51 83.6
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Fig. 2 Spatial distribution of different heavy metals in soil around centralized drinking water sources in Wuhan
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