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Total Gaseous Mercury and Mercury Emission from Natural Surface at One

Typical Agricultural Region in Three Gorges Reservoir
WANG  Yong-min', ZHAO Zheng’, SUN Tao', WANG Ya', XUE Jin-ping',
WANG Ding-yong'****

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Guizhou Environmental Monitoring

ZHANG Cheng'**,

Center, Guiyang 550081, China; 3. Chongqing Engineering Research Center for Agricultural Non-Point Source Pollution Control in the
Three Gorges Reservoir Area, Chongqing 400716, China; 4. Chongqing Key Laboratory of Agricultural Resources and Environment,
Chongqing 400716, China)

Abstract: In situ measurement of total gaseous mercury (TGM) and mercury exchange fluxes between soil with different utilization
patterns and atmosphere was conducted at one typical agricultural region in Three Gorges Reservoir. The TGM concentration ranged
from 2. 67 to 75. 5 ng+m > with the average of (6.26 +8.11) ng-m | higher than the global background value. An obvious seasonal
variation of TGM was observed, and the TGM values in spring and winter were significantly higher than those in summer and autumn.
It was found that the mercury fluxes varied from different landscapes with the emission fluxes at three land use types following the trend ;
rainfed cropland > paddy field > forest land. Seasonal variations of mercury emission were obvious with highest fluxes in summer and
lowest in winter, while the highest daily mercury emission fluxes appeared at midday. Mercury emission fluxes in our study region were
mainly controlled by air and soil temperature, humidity, light and ultraviolet, and the air temperature and ultraviolet were regarded as
the main factors. The influence of Hg level in soil on Hg emission was not obvious in the presence of environmental factors and
agricultural activity.

Key words :total gaseous mercury; mercury emission; agricultural environment; Three Gorges Reservoir
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Table 2 Statistical summaries of environmental condition during the sampling period

i H i

i/ 19.8(12.1~34.7)
T/ % 75.7(25.5 ~100.0)
JEREBRE x 103 /1x 26.3(0.0~93.3)
LIS/ W e em ! 887(0.0 ~4670)
b1 18.5(15.6 ~24.9)
T/ c R 20.2(17.0 ~27.2)
g H 21.9(20.6 ~24.6)

27.9(23.3~36.7)
68.9(32.3 ~100.0)
36.2(0.0 ~127.0)
1262(0.0 ~6871)
22.9(20.4~25.9)
24.5(21.9~27.5)
23.6(21.2 ~26.3)

14.1(11.7 ~16.5) 9.92(7.40~13.2)
91.2(64.0 ~100.0) 89.6(53.3 ~100.0)

5.2(0.0~21.6) 2.4(0.0~10.4)
172.8(0.0 ~986.5) 85.3(0.0~520.2)
11.8(9.78 ~15.1) 8.4(5.8~11.7)
12.0(9.6 ~16.6) 6.2(3.5~10.8)
12.0(9.6 ~16.6) 6.2(3.5~10.8)
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Table 3 Principle factor analysis on the influencing factors of mercury emission fluxes from different air/soil interface
(forest field, rainfed cropland, and paddy field) in the study region
pS:i! it Fei
A i Hor 1 My 2 AR Hor 1 Moy 2 AFhE Hor1 )2
FRIEAR 4.04 1.31 FRAEAR 4.01 1.33 FRIEAR 3.90 1.35
75 22 BTHR ./ % 57.7 18.7 T3 ZETTERAS/ % 57.2 19.0 T3 ETTERAS % 55.7 19.2
ZITTHRA % 57.7 76.4 BRI R/ % 57.2 76.2 BRI R/ % 55.7 74.9
ARuH 0.33 0.77 BT 0.33 0.77 BT 0.33 0.75
Kk 0.91 -0.17 i 0.91 -0.17 i 0.91 -0.18
R -0.88 -0.16 R -0.88 -0.17 B -0.88 -0.18
KAJE 0.47 0.71 KAE 0.46 0.72 KAE 0.45 0.74
J I 0.85 -0.26 SR 0.85 -0.23 SR 0.86 -0.21
EY)N 0.84 -0.24 EZ) 0.84 -0.22 EZ) 0.84 -0.20
+i 0.82 -0.18 +3 0. 80 -0.23 +3 0.74 -0.30
F4 AEMFER (Hih, B, BH)BREEZMWEFHERIH
Table 4  Path analysis on the influencing factors of mercury emission fluxes from different air/soil interface
(forest field, rainfed cropland, and paddy field) in the study region
TR ———
KR R RNT R — Affﬁm?ﬁfﬁﬂfig E Pa——
X, ARES 0.11 0.10 0.02 0.01 -0.02 0.08 -0.02
X, ik 0.57 0.02 0.05 0.01 -0.09 0.37 -0.13
X, B -0.06 -0.04 -0.43 -0.01 0.09 -0.35 0.09
b X, KA 0.03 0.05 0.16 0.03 -0.03 0.13 -0.03
X StE -0.13 0.02 0.39 0. 04 0.01 0.52 -0.08
X6 EY)N 0.56 0.02 0.38 0.04 0.01 -0.12 -0.07
X; + i -0.14 0.02 0.54 0.04 0.01 -0.07 0.29
X, ABES 0.09 0.07 0.05 0.02 -0.01 0.06 0.01
X, ik 0.39 0.02 0.12 0.01 -0.04 0. 30 0. 06
X; T -0.15 -0.03 -0.30 -0.02 0. 04 -0.29 -0.04
sl X, KEJE 0. 04 0.04 0.11 0.08 -0.01 0.11 0.01
Xs JEHR -0.06 0.01 0.27 0.10 0.01 0.42 0.04
Xe EY) 0.45 0.01 0.26 0.10 0.01 -0.05 0.03
X, + i 0.07 0.01 0.36 0.10 0.01 -0.03 0.23
X, IR 0.10 0.05 0. 06 0.02 -0.01 0.07 0.01
X, iR 0.26 0.02 0. 14 0.02 -0.03 0.32 0.10
X3 piTdEs -0.19 -0.03 -0.20 -0.03 0.03 -0.30 -0.06
fEm X, KAE 0.06 0. 04 0. 07 0.10 -0.01 0.11 0.01
X JEI -0.04 0.01 0.18 0.12 0.01 0.44 0.05
Xs Y 0.48 0.01 0.17 0.12 0.01 -0.04 0.05
X, + i 0.11 0.01 0.22 0.11 0.00 -0.02 0.22

FHEBU 2514 A 0.39 F10.26. {HZEFEZ M
A1) 75 FR A PR E R BN 0. 81 ~0. 92, T4 T %5
o, VAR T BrHE IR 7 A A A A Ho At %o 78 o 3 i
AL NGO FSE

3 it

= JE X A R B8 TGM Y YU [l 2. 67 ~
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A, FRACHG B 37 AR TR Sl AN 285 ok B
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