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Characteristics of Mercury Exchange Flux Between Soil and Atmosphere Under

the Snow Retention and Snow Melting Control

ZHANG Gang'?, WANG Ning'?, Al Jian-chao', ZHANG Lei’, YANG Jing', LIU Zi-qi'

(1. School of Urban and Environmental Sciences, Northeast Normal University, Changchun 130024, China; 2. State Key Laboratory
for Environmental Protection, Wetland Ecology and Vegetation Restoration, Changchun 130024, China; 3. School of Biological and
Agricultural Engineering, Jilin University ,Changchun 130022, China)

Abstract: Jiapigou gold mine, located in the upper Songhua River, was once the largest mine in China due to gold output, where gold
extraction with algamation was widely applied to extract gold resulting in severe mercury pollution to ambient environmental medium. In
order to study the characteristics of mercury exchange flux between soil (snow) and atmosphere under the snow retention and snow
melting control, sampling sites were selected in equal distances along the slope which is situated in the typical hill-valley terrain unit.
Mercury exchange flux between soil (snow) and atmosphere was determined with the method of dynamic flux chamber and in all
sampling sites the atmosphere concentration from 0 to 150 cm near to the earth in the vertical direction was measured. Furthermore, the
impact factors including synchronous meteorology, the surface characteristics under the snow retention and snow melting control and the
mercury concentration in vertical direction were also investigated. The results are as follows: During the period of snow retention and
melting the air mercury tends to gather towards valley bottom along the slope and an obvious deposit tendency process was found from air
to the earth’s surface under the control of thermal inversion due to the underlying surface of cold source (snow surface). However,
during the period of snow melting, mercury exchange flux between the soil and atmosphere on the surface of the earth with the snow
being melted demonstrates alternative deposit and release processes. As for the earth with snow covered, the deposit level of mercury
exchange flux between soil and atmosphere is lower than that during the period of snow retention. The relationship between mercury
exchange flux and impact factors shows that in snow retention there is a remarkable negative linear correlation between mercury
exchange flux and air mercury concentration as well as between the former and the air temperature. In addition, in snow melting
mercury exchange flux is remarkably negatively linearly correlated to air mercury concentration and positively linearly correlated to air
temperature. Furthermore, there is a general positive linear correlation between mercury exchange flux and soil temperature on the
surface of earth after snow melting.
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Fig. 1 Sampling sites and location in sketch map of study area
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Table 1  Statistical summary of the mercury exchange flux between soil and atmosphere over sample plots during snow retention period/ng+(m?+h) !
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Fig. 2 Mercury exchange flux between soil and air of

all sampling sites in snow retention
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Table 2 Atmospheric mercury concentration in every layer from O cm to 150 cm of all the sampling points in the conditions of snow retention/ng-m ™
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Table 3 Meteorology factors in every layer from O c¢m to 150 c¢m of all the sampling points in the conditions of snow retention
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/Lm-m /m-s /Lm-m /m-s /Lm-m /m-s /Lm-m /m-s
MHZEE 21600 — -11.1 23000 0~2 -11.0 26700 0~2 -10.9 31800 0~2 -10.7
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Table 4 Statistical summary of the mercury exchange flux between soil and atmosphere over sample plots during snow melting period/ng+ (m?-h) !

KA R SRR ] F-HE RME I/ME F% R -/ TR
N 2012-03-15 T07:00 ~17:00 0.97 15 -7.5 5.65 14/29/10
B H 2 2012-03-15 T07 ;00 ~ 17 :00 -10. 41 30 -52.5 18. 68 13/8/32
e 1 2012-03-16 TO7 ;00 ~ 17 :00 -0.97 15 -15 6.36 10/24/19
K 2012-03-16 T07 ;00 ~ 17 :00 -0.69 22.5 -22.5 10. 43 18/11/24
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Fig. 3 Mercury exchange flux between soil and air of all sampling sites in snow melting
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Table 5 Atmospheric mercury concentration in every layer from 0 c¢m to 150 cm of all the sampling points in the conditions of snow melting/ng+m =3
Wl 0 cm _ 50 em _ 100 ¢m _ 150 ¢m _

{i B b Sl WE bR M W ARz UM HfH brifE 22
TR 1~7 3.89 1.75 1~5 2.78 111 1~3 2 0. 69 0-~3 1.56 0. 86
MEZEHT  3~7 4.89 0.96 2~8 4.33 1.64 2~6 3.5 1.34 2~6 3.67 0.91
e 2 2~4 3.06 0.54 2~4 3.11 0.58 1~5 1.78 1.17 1~2 1.22 0.43
Y1 2~5 3.44 0.78 2~4 2.83 0.71 0~4 2.44 1.20 1~2 1.78 0.43
W% 3~6 5.06 0.99 8~13 10.22 1.26 9~12 10. 89 0.96 12~17 14. 61 1.42

F6 MEFHTEREREMEO~150 cm EERSEKER
Table 6  Meteorology factors in every layer from O ¢cm to 150 c¢m of all the sampling points in the conditions of snow melting
0 cm 50 ¢cm 100 cm 150 ¢m

) S i XL S i IR S i i X3 S i i i
R A WA S ST S
TR 3370 — 4.8 3650 0 4.6 3770 0~1 4.6 3980 2~3 4.6
AR A A 6 560 — 5 6280 0~1 4.8 6890 0~1 4.2 6 860 1~2 4.2
Y 2 10 830 — 4.4 11 660 0~1 4.6 11 830 0~1 4 13 000 1~2 4.4
Wi 1 7320 — 2.8 7 440 1~3 2.9 8 140 4 3 8780 3~4 3.2
TH )i 10 090 — 3.4 10 700 2~4 4.4 11 630 4~5 5 11770 6~9 5.4
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Table 7 Pearson’s correlation coefficient and P-value between mercury exchange flux at the interface of soil

and atmosphere and the impact factors under the snow retention and snow melting
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