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Research on Mercury Flux between Snow and Air under the Condition of Seasonal Snow Cover Environment
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Abstract:In winter, there exists a steady period of seasonal snow cover over five months, against which background, the characteristics of
mercury exchange flux between snow and air on the surface of the earth. In 2011 Dec. and 2012 March, four sample sites categorized into
two divisions were set in the flat field and slope field respectively. The mercury exchange flux was measured through dynamic flux chamber,
DFC and LUMEX Zeeman RA915* and other meteorology factors like solar irradiation, air temperature and air humidity were also deter—
mined chronologically. The characteristics of variation in mercury exchange flux between the snow and air and its relationship with the mete—
orology factors. The research results display that the mercury exchange flux distinctly shows the deposit process from the air to the snow-
covered earth surface when there exists constant seasonal snow cover while it illustrates the alternative processes between the deposit and
release under the marked melting trend, representing the reduction of one order magnitude in the total mercury flux level. In addition, the
remarkable negative lineal correlativity can be seen between the mercury flux and air mercury concentration. However, the noticeable posi—
tive lineal correlativity has been found between the mercury flux and the solar irradiation whereas no distinct correlativity is shown between
the mercury flux and the air temperature as well as the air humidity.
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Figure 1 Sampling sites and location in sketch map of study area
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Table 1 Statistical summary of the mercury flux between snow and air over sample plots/ng* (m?+h )™
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LSRG Il b 2011-12-17 T07;00—17:00 -23.8 0 -975 18.0
—Emn e 2011-12-18 T07:00—17:00 -3.8 15 -225 8.9
H5E . i: o] -3l FH 2012-03-15 T07:00—17:00 -0.9 15 -15.0 6.3
%4 S 2012-03-16 T07:00—17:00 -6.4 375 -67.5 212
7o) e i H 2012-03-17 TO7:00—17.00 -6.1 67.5 -82.5 335
BN Wi 2012-03-18 T07:00—17:00 -0.6 225 -225 104




604

40

[ ]
(=]
T

iiﬁi/ng m2-h’!
b
(=]
T

17.00

| |
[=)) &
(=] (=]
T T

kil /ng - m>-h™
I
o0
==

-100p

-120*
7:00

| —_ =N
(= =T =]
T T 1

K /ng m~>h™

L
S

|
—
D

|
(]
(=)

7:00

1001

12:00
c AT

17:00

K0 KOO

-O-O— A=K+

coxaw  00we & &

<

12:00

e A4 IHIA I

17:00

kil H/mg-m?-h™
(=]

12.00
g B PIETE

ﬂif@%/ng'm'z-h'] iiﬁ%/ng*m’z'h"

SRl Tt /ng-m?-h!

RAIEFF 2R ERET IR

0
1ok PRI SORG KX
o OO B OO O O O
—20%, O 0 000
300 O 00
ol 000
1S
—50' <> <>
—60} ®
—70f ©
_go-
7.00 12:00 17:00
b&ZE#4) b
20
15} 1S
10}
J o IO OO
OF-0—-0—O—0— &% T
-5k
RO O w0 OO XX
“15k o RO
—20F
X
_o5L
7.00 12:00 17:00
dA&ZETHE
601
401 O O
°© So
20p > o 7o
o2 . Lo ® o
o0 O RN
-201 <><> <><><>%®<> <><><>
o 1S >
—40r o o O ¢
—60F
o
-8k
7.00 12.00 17.00
tHEZ2ET I
251 o o
20}
15F o RS
“5):<><> O XX X0
0F—x0 ' O—O—XXROO——
5+
Lp0 WO @O 000 0 O
15 o ®©
_20F o o
_25_
7.00 12.00 17.00
hARZE T

B2 2FNEFF/SERER

Figure 2 Mercury flux between snow and air of all sampling sites in winter and spring
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Table 2 Gaseous mercury concentration and meteorology factors of all the sampling points
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Table 3 Pearson’s correlation coefficient of mercury flux between

snow and the impact factors

SRR RACRUEE  RPRRS KRR KRR
K7 BN -0.73 0.71 0.40 0.33
4T -0.88 0.66 0.24 0.29
R -0.66 0.62 0.38 0.38
ZiEH T -0.83 0.61 0.31 0.41
HFE HEBN -0.70 0.70 0.22 0.39
& -0.69 0.68 0.64 0.45
AR -0.70 0.60 0.42 0.55
ZiES T -0.63 0.69 0.29 0.51
(1):P<0.001,
3 ik
(DA Z=ZE PR T RUEAAERT , F/AA R

ESUWLRTAILNE PN ] e ﬁﬂﬁmﬁ“ﬁ?ﬁaﬁfo
QFFFTER T BT IHR , 5/ 8] 5K A
RIN DU SRR B, Sl K R I

ZRIEROCIC AR , 5 R B AR S o 2 1] A7 B S Y IE AR VA
K, 5 A R ] JC AR S

Sk

[1] Lindqvist O, Johansson K, Aastrup M, et al. Mercury in the Swedish en—
vironment —recent research on causes, consequences and corrective
methods[J]. Water, Air, and Soil Pollution, 1991, 55(1-2):11-13.

[2] Li P, Feng X B, Qiu GL, et al. Mercury pollution in Asia: A review of the
contaminated sites[J]. Journal of Hazardous Materials, 2009, 168(2-3) .
591-601.

[3] Schroeder W H, Munthe J. Atmospheric mercury: An overview[]]. Atmo—
spheric Environment, 1998, 32(5):809-822.

[4] Streets D G, Hao ] M, Wu Y, et al. Anthropogenic mercury emissions in
China[J]. Atmospheric Environment, 2005, 39(40) : 7789-7806.

[5] Kim K, Lindberg S E, Meyers T P. Micrometeorological measurements of
mercury vapor fluxes over background forest soils in eastern Tennessee
[J]. Atmospheric Environment, 1995, 29(2):267-282.

[6] Gustin M, Lindberg S E, Austin K, et al. Assessing the contribution of
natural sources to regional atmospheric mercury budgets[J]. The Science
of the Total Environment, 2010, 259(1-3):61-71.

[7] Suzana Z, Milena H, Darija G, et al. Bioaccumulation of mercury in ben—
thic communities of a river ecosystem affected by mercury mining[J].
Science of the Total Environment, 2007, 377(2-3 ) :407-415.

[8] Ikingura J R, Akagib H, Mujumba J. Environmental assessment of mer—
cury dispersion, transformation and bioavailability in the Lake Victoria
Goldfields, Tanzania[J]. Journal of Environmental Manage, 2006, 81(2):
167-173.

[9] Wallschlager D, Turner R R, London ], et al. Factors affecting the mea—
surement of mercury emission from soils with flux chambers [J]. Journal
of Geophysical Research, 1999, 104(D17):21859-21871.

[10] Xiao Z, Munthe J, Schroeder W H, et al. Vertical fluxes of volatile mer—
cury over forest soil and lakesurfaces in SwedenlJ]. Tellus, 1991, 43B
(3):267-279.

[11] D8, B0, UL 5. 52 N LAl X8 18 9 2 13 55 K<)
SRS LIS L[] FRBERF, 2004, 25(1) :123-127.



606

R RER 22 R R

WANG Shao—feng, FENG Xin-bin, QIU Guang-le. Comparison of air/
soil mercury exchange between warm and cold season in Hongfeng
Reservoir Region[J]. Environmental Science, 2004,25(1):123-127.

(215 &, ] &, FED, 5. mIRJUMHFRER L R moR A
i B[] IR, 2005, 25(8) : 1085-1090.

ZHANG Cheng, HE Lei, WANG Ding —yong, et al. Soil/air interface
mercury exchange fluxes of several ground surface in Chongqing|[J].
Acta Scientiae Circumstantiae, 2005, 25(8):1085-1090.

[13] b, 75 Rl i . JA ok ST St ik IS 0], o B
WiRl2E, 2005, 25(4) 1 475-479.

WANG Qi—chao, FANG Feng—man, LI Zhi—bo. Exchange flux of mer—
cury on the interface exchange in Changchun City|J]. China Environmen—
tal Science, 2005, 25(4 ) :475-479.

(145K W, E 7 IR, A5 TR ERT PR & 42025 ) R A0R

IIATRFAERIEFET]. A AL 24 ( A SRR ), 2012, 44(3) 1 130
135.
ZHANG Gang, WANG Ning, SHENG Lian—xi, et al. The spatial distri—
bution characteristics of atmospheric mercury in the continuous space
of city and countryside from east to west in Jilin province[J]. Journal of
Northeast Normal University (Natural Science Edition ), 2012, 44(3).
130-135.

(s1ak Wi £ 7, 18 & e Bl S aa B OKR

YRHIE[)]. FAE5Rl 24, 2012, 33(9):2953-2959.
ZHANG Gang, WANG Ning, WANG Yuan, et al. Characteristics of
mercury pollution in soil and atmosphere in songhua River Upstream
Jia—pi—gou Gold Mining Area[]]. Environment Science, 2012, 33(9):
2953-2959.

[16] Wan Q, Feng X B, Lu J L, et al. Atmospheric mercury in Changbai
Mountain area, northeastern Chinal[J]. Environmental Research, 2009,
109(3):201-206.

U71F & £, ML S5 RHR I e AR Y e A 30s

WAL, Al B EER 244k, 2012, 31(1):119-124.
WANG Ting, WANG Jing, SUN Hong —wen, et al. Comtamination of
cadmium and mercury in farmland of Tianjin and extration methods for
predicting their bioavailability[J]. Journal of Agro—Environment Sci-
ence,2012,31(1):119-124.

[IS] R, 8 7, skoi 5. Tk oRMBEFEIERE 1] kR
2010, 25(8):783-793.

KANG Shi-chang, HUANG Jie, ZHANG Qiang—gong. Progress in the
study of mercury in snow and ice [J]. Advances in Earth Science, 2010,
25(8):783-793.

[19] Fain X, Grangeon S, Balhmann E, et al. Diurnal production of gaseous
mercury in the alpine snowpack before snowmelt[]J]. Journal of Geo—

physical Research, 2007, 112:D21311.



