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Mercury Fluxes from Conifer-Broadleaf Forested Field in Central Subtropical

Forest Zone

MA Ming', WANG Ding-yong'*, SHEN Yuan-yuan', SUN Rong-guo', HUANG Li-xin'

(1. Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment of Ministry of Education, College of Resource and
Environment, Southwest University, Chongqing 400715, China; 2. Key Laboratory of Agricultural Resources and Environment of
Chongging, College of Resource and Environment, Southwest University, Chongqing 400715, China)

Abstract: Total gaseous mercury fluxes of forested field soils in the subtropical forest zones, Chongqing, Southwestern China were
continually monitored from April 2011 to March 2012 to provide insights into the characteristics of gaseous mercury flux with conifer-
broadleaf forest covers. Samples were collected from surfaces of forest fields as the most representative terrestrial surfaces in Jinyun
Mountain. Simultaneously, meteorological parameters at the soil level relating to GEM fluxes, such as soil temperature, air humidity,
and solar radiation were analyzed, and variations of atmospheric GEM concentration were examined. The results showed that annual
averaged fluxes from soils in the forest and open-air site were (16. 82 £6.70) ng-(m’-h) =", which was significantly higher than that
in the natural background area. Moreover, there was a clear seasonal variation on the forest field. In growing season, the average
mercury flux was (22.23 £13.19) ng+(m”-h) ~', while in dormant season the value was (6.01 +4.05) ng+(m’-h) ~'. Diurnal
variation characteristics of mercury fluxes were closely related to solar radiation on the forest field. Mercury fluxes of the soils were
significantly correlated with soil temperature, air temperature and relative humidity, which may be caused by the relationship between
solar radiation intensity and mercury emission fluxes from soils.

Key words : mercury fluxes; central subtropical ; forest; conifer-broadleaf forested field; environmental factors
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Fig. 1 Schematic diagram of the exchange

of mercury on soil/air interface
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Table 1~ Statistical summary of mercury exchange fluxes between forest soil and air

I i) (4F-1)

MR8 8 /ngs (m? -h) !

Py LIRS brifEZE SPN] e /MHE

2011-04 21.61 17.15 12. 15 57.20 4.96 288
2011-05 18.50 15.57 11.70 54.20 4.95 288
2011-06 18. 88 16. 40 10. 16 52.19 6. 05 292
2011-07 20.70 17.89 10. 89 58.33 6. 86 288
2011-08 26.08 22. 60 15.31 67.65 6.55 288
2011-09 19.96 16. 39 11.87 56. 05 2.46 288
2011-10 17.94 16.35 10. 09 47.32 0.22 288
2011-11 6.09 6.34 5.01 18.23 -3.54 292
2011-12 6. 08 5.36 4.10 14. 82 -3.29 288
2012-01 5.36 4.37 3.73 16.51 -1.06 288
2012-02 6.51 6.70 3.21 14. 48 0. 61 296
2012-03 34.13 32.56 14. 88 72.52 8.25 288

G4 16. 82 15.05 6.70 36. 07 8.98 3472
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Table 2 Statistical summaries of forested field environmental data during the sampling period

MRH IR B S50 5 [F) Ty /M S5oN( ] s ] Ty /M 5PN
i/ 18. 80 13.80 24. 40 14.92 7.20 21.95
R/ % 66. 84 46. 30 81. 60 66. 44 37.80 89. 20
S5/ kPa 2011-04 91.43 91.15 91. 89 2011-10 92.82 92. 68 93. 04
+ig/c 18. 40 16. 80 20. 00 16.24 15.55 17.65
J6 A/ Klx 1.42 0.00 5.90 0. 86 0.00 4.13
iR/ C 25.06 18. 00 33.55 13.39 10. 20 24.05
R/ % 66. 44 45.90 81.20 78. 09 47.55 89. 90
S JE/kPa 2011-05 91.29 90. 94 91. 68 2011-11 92. 61 92.36 93. 04
+iR/C 19. 51 17.90 21.10 13.08 12.10 13.95
IR/ klx 1.19 0.00 5. 80 0. 68 0.00 8.31
iR/ C 24.73 21.15 31.90 9.47 6.55 18.90
TR/ % 71.10 48. 55 83. 80 80. 68 50. 15 92.50
K JE/kPa 2011-06 91.36 91.26 91. 49 2011-12 92. 61 92.36 93. 04
+iE/C 20. 65 20.20 21.25 13.09 12. 10 13. 95
e/ kix 1.49 0.00 5.15 0. 82 0.00 7.85
K/c 24.97 21.75 31.55 4.74 3.45 7.70
W/ % 71. 10 48.55 83. 80 78. 06 66. 30 87. 00
S/ kPa 2011-07 91.36 91.26 91. 49 2011-01 93.26 93.09 93.52
+if/C 21.36 20. 20 22.70 6.42 5.40 6. 80
SRR/ Klx 1.93 0. 00 5.80 0.16 0.00 0.94
i 27.96 23.10 33.20 6.39 5.00 10. 40
/% 49. 61 37.90 64. 90 71. 62 58. 60 78. 00
S5/ kPa 2011-08 91. 69 91.47 92.31 2011-02 92. 14 91.89 92.31
+if/c 22.47 21.70 23.40 6.09 5.45 6.30
J6 A/ Klx 1.53 0.00 4.80 0.13 0.00 0. 64
iR/ 26.96 21.85 29.75 12.43 8. 60 17.70
TR/ % 51.54 37.90 64.90 56. 40 41.00 69. 45
S/ kPa 2011-09 91.68 91.47 91. 84 2011-03 92.91 92.59 93.24
+if/c 22.14 21.30 23.05 9.99 8.50 10. 50
IR/ klx 0.93 0.00 4.30 1.34 0.00 9.90

£3 ITBE/AXSAERZHREELE

Table 3 Mercury emission fluxes from soil/air interface reported in the literature

SR b AN et} /ngji?i) . FrikD Hk
2R Ep il 0.70 ~1.10 MM [20]
MV Fhifh (ELVE) Fod st 4.60 1.60 DFC [20]
Fify i FEIRH PR 1 -5.40 ~4.20 MM [2]
Fi Mt ARk -1.30 ~1.40 DFC [21]
Bt IR ST Ll BK (SR IE) AT AR 1 -2.50~27.20 DFC [23]
BARF FodiNa e -0.50 ~6.00 DFC [22]
StRHTT KI5 Y IX 33.00 ~3 638.00 DFC [27]
KA Rk A5 7. 60 DFC [24]
KE&EmGE AR ARk A1 3.30 DFC [24]
i N PR+ 1 3.50 +1.10 DFC [25]
PR PUE L Mo (HZ) 7.70 £3.90 DFC [25]
Erl PO 16.82 +6.70 DFC ZNGIEN

1)MM; #4288, DFC. 3 2l A ik

AR /N 76 A FF AR A BE G I8 5 B ORGSR JE (3. 96 kix) FIAIR (13.29°C) 1A F i K
ARG B B BT, (B E R (AR B KAE [ 18. 23 ng+ (m®-h) ' ], 7E/F Bt
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