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Fig. 1 Remote sensing map of
mining area
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Fig. 2 Distribution charts of rivers,
roads and residential areas
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Fig. 3 Distribution map of sampling
points in core mining area
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Table 1 Average background values and standard
deviations of heavy metals in soils (mg-kg™)

JLR PR brifi 2z
Cd 0.098 0.065
As 14 6.9
Cu 26 17.4
Zn 94 29.3
Pb 27 15
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Table 2 Ecological risk levels of heavy metals in soils
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ADD=(C-CF-SA-AF-ABS-EF -ED)/(BW-AT)  (6)
Sk YN R

ADD:(C-ﬁ-HR-EF-ED)/(BW-AT) (7)
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CR = i(csp,. -ADD) (8)

CR= icze,. (9)

HQ, = i(ADDi /RfD,) (10)

HQ =3 HO, ()

i=

X, ADD g HEE A, mg/ (kg-d) 5 € Ry 3 k2475
YW 1 BUE 50 mg/kg; IR M2 AR, mg/d; SA J 555
Bz RTAR, em?, BUE 16905 AF A 1z Jik 22 1 3 3H B 280, mg/
em, HUH 0.2 ABS 2 B2 BR WSR3 8L, JC RN, B 0.0001 5
HRVFRAEA SR U 20 m'/d; PEF ) H 3R 7, mY
kg, HUH 1.36x10°; EF R 2 #8013, d/a, UH 2505 ED 5 #5 +F
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Table 3 Total concentrations of heavy metals in the soil around mine area

M+SD/(mg-kg™)

pH*
Cd As Cu 7n Ph
9.23+8.28 113.16+107.34 301.41+288.41 478.84+436.49 395.55+276.38
6.14
(0.63)#* (1.03) (1.09) (0.94) (1.53)
VEF CTFIE R RE S N A TS A HG M R £ R E (£2%)
® °r *r JURTSS(E: 048 mgkk
JLAT#{E : 201.12 mg/k; ] : 0.48 mg/kg
ol JUTH4E: 20.14 mg/kg /\ B 41231 mgke ¢ 0k PR 0.87 mgkg

AR 123.24 mg/kg
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Fig. 4 InC distributions of heavy mentals in soils
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Table 4 Results of pollution index of heavy metals in the
soils around mine area

HE)E V5 YFEEL T YRR
cd 31.6 GIREPL
As 7.73 GIREPL
Cu 3.79 GG
Zn 11.8 GIREPL
Pb 20.9 GIREE L
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Table 5 Assessment of potential ecological risk of heavy
mentals in the soil

A SRS HLE, WIS WIS
cd As  Cu  7Zn  Pb  MBHEERL KERE
71.6 1553 6045 47.22 21521  787.29 R
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Table 6 Health risk values of heavy metals in Hunan soils

CR HO
Cd As Cu 7n Pb
4.42x10™*  0.103x10°° 0.156x10™*  0.224x10°  0.767x10°°
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Fig. 5 3D surface model of core mining area
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Fig. 6 Visualization of pollution risk in core mining area
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Safety risk measures and visualization for heavy metal pollution in
mining area soil

XIONG Lixin"?, QIN Yaguang’, WANG Wei’, ZHANG Chaobo’
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Abstract Years of high intensity metal mining would lead to a heavy metal enrichment in soil in the mining area. Combining the remotely
sensed data and the 3D laser detection data, a 3D geo—model is generated. 367 sampling points are reasonablly arranged, the safety risks of
Cd, As, Cu, Zn and Pb are analyzed. The experimental results indicate that with the heavy metal serious enrichment in soil in mining area,
the contents of Zn and Pb are very high. The coefficient of variation sees a large difference, the Cs of Cd, As, Cu, Zn and Pb are in the
normal distribution. The indexes of the pollution are all in V category. The influence factors are in the following order: Cd>Ph>Zn>As>Cu.
The potential ecological risk index RI is 787.29, the HQ of Cu, Zn and Pb are less than 1, but Cd and As may have a high health risk
(especially As). The visual expression of the risk in the 3D model is realized, providing an intuitive decision—making basis for the safe
production management in the mine area .

Keywords mining area; geo—model; soil; heavy metal pollution; risk measure
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