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Surface soil mercury translocation in Wanshan mercury mining area of Southwest China.
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Abstract: Water and soil loss is the main cause of soil degradation and one of the most serious
ecological environmental problems. Many achievements have been obtained in the study of soil
erosion in Karst region but few studies are conducted on the mercury ( Hg) translocation
induced by soil erosion in seriously Hg-polluted areas of typical Karst regions. Selecting the Wan—
shan Hg mining area ( 167. 4 km®) of Southwest China as study area and by using geographic
information system ( GIS) and a revised universal soil loss equation ( RUSLE) this paper
assessed the intensity of soil erosion and the surface soil Hg translocation via soil erosion. In the

2

mining area soil erosion modulus was in the range of 0 —600884 t * km > * a~' and the areas

with slight and severe erosion occupied 76. 6% of the total among which the area with severe

1

erosion made up 90.5% . On annual basis the surface soil Hg loss was up to 505 kg * a”™ and

1

the Hg loss rate was 3.02 kg  km ™ * a™'.
factors affecting the Hg loss and Hg loss easily occurred on the farmland and shrub land in steep

Land use type and slope gradient were the main

zones with an amount of 175 and 319 kg a~' respectively. This study not only provided scien—
tific basis for the control of water and soil erosion in the study area but also supplied data sup-
port for the management of Hg pollution of local ecosystems.
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( Tsiros 1999 2001; Suchanek et al. 2009)

N SGIS

( Helldén 1987; Jain & Kothyari 2000; Lufafa et al.
2003; Li et al. 2007) .

GIS RS RUSLE
1
1.1
1 4 .
. 167.4 km®
( 1. 800 m
15 C 1200 ~ 1400 mm.
35% .
1.2
1.2.1
1: 1 ( DEM) .1: 10




N 2000—2010 o
2009 10 2010 5
™ 30 mo

o

o

( Horvat et al. 2003; 2004
2004; 2005; Lin et al. 2009;
2009; 2011) .
1.2.2
(1) o ENVI
0.5 o
ArcGIS 9.3
2
o Erdas
( Anderson 1976) . 2009 2010
81% 83% .
(2) o RUSLE
(
2000; 2006) . RU-
SLE ;

A=R*K-*LS+C-P (
A (tehm™>+a™');
(MJ*mme*hm?>«h™'eal); K
(t*hm” «he<M™" *mm

1)

hm %) ; L S ( );
C ( ) P
( ) o
a) R
2000—2010
R (Yu 1998; 2003;
2006) :

N
E. =a 1+ ncos(27fj + ) ZR?Z
d=1

R, > R, (2)

K, (MJ *mm™ «hm™> +«h™'
*mon'); R, ' R,
12 mm; N

R, i f (1/12) ; @ =5m/6; ) ;

anp o
> 1050 mm a~B

(2) 500 ~ 1050 mm aB

Ina =2.11 -1. 578 (3)
a=0.395(1+0. 0983.265/p)

n =0.58 +0.25P /1000 (4)
S P o
b) K
K
. K N .
o Wischmeier ~ Smith

(1978) K

K={2.1x10"* x (12 —a) x soil x (100 -

soil ) "M 4+3.25(b-2) +2.5(c—3)}/100
(5)
ta b e
s soil v soil
o (
1992; 1995; 2005)
K
( Do
c)
Hickey(2000)  van Remortel
(2001) Arc /Info
1 K
Table 1 K factors under main soil types in Wanshan
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Table 3 C and P under different land uses
c 0.1 0.22 0. 0006 0. 001 0. 004 0 0 0
P 0.01 0.22 1 1 0.7 0 0
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Table 4 Reference index of soil erosion intensity class ( SL
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Fig.3 Spatial distribution ( A) and classification ( B) of soil erosion in Wanshan
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Table 5 Statistics of soil erosion in Wanshan nian( )
( km?)
(v (% ( 2004) .
45.11 2.73 7.06 15.82 0.04 0.4 0.2
13.03 2.27 1.19 0.01 0.03 0.6 0.3
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Table 6 Hg erosion load and migration rate under different land use and different slope

(kg+a™t)

(kg*km™ (k)
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0.1 1.59 - - - - - 1.59 16
16.07 - - - - - 4.82 4.82 0. 36
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