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Environmental Mobilization Characteristics of Total Gaseous Mercury
in the Western Coast of Korea During the Yellow Sand Period, 2001
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Absiract: The soil-air exchange processes of Hg were investigated from the Hari area of Kang Hwa Island during the
late March 2001. In the course of our study, we determined the concentration gradients of Hg and combined these
gradient data with micrometeorological components to derive its fluxes. Results of our study indicate that the
concentration levels of Hg in the study area are notably lower than those typically found in urbanized areas of Korea.
However, the computed fluxes were seen to be significantly larger for relatively remote areas, reaching over 200 ng/m’hr.
Comparison of environmental conditions shows that the concentrations of most pollutant species including NO, and PM
were significantly higher during emission, while meteorological conditions were characterized by high temperature and low
humidity. Results of correlation analysis also indicate that such pollutants as hydrocarbons, nitrogen oxides, and PM
generally exhibit strong positive correlations with Hg-related parameters during emission events, while such relationships
were reversed during dry deposition events. The results of our present study suggest the possibility that the concentrations
and fluxes of total gaseous Hg observed during deposition events can be influenced by the processes that are also
important for the fine, rather than coarse, size fraction of particles.
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Table 1. A statistical summary of basic environmental parameters determined concurrently during the whole study period.

(A) The concentrations of both gaseous and particulate pollutants

(B) Basic meteorological parameters

SO, NO NO, NO, CH, NMHC THC O, CO PM25 PMI0O TEMP UV  RH WS

pb ppb ppb ppb ppm ppm ppm ppb ppm pgm® pgm” C Mm® % ms’
Mean 255 218 734 951 167 049 214 409 166 132 274 650 004 460 357
Median 200 100 500 600 165 038 199 410 030 110 217 635 000 440 295
SD 233 236 771 965 008 034 038 124 348 874 233 415 006 190 254
Min 100 100 100 200 144 009 161 180 000 340 420  -160 000 180 0.0
Max 140 150 470 620 225 196 357 740 212 476 1244 165 023 940 112
N 164 164 164 164 165 165 165 167 167 164 164 168 168 168 168
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Fig. 1. Temporal variabilities of Hg concentration and con-
centration difference between two heights measured during
the whole study period. Julian day 79 corresponds to 20
March 2001.
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Table 2. A statistical summary of Hg related parameters
which include concentration, concentration gradient, and
fluxes measured at Kang Hwa island during March 2001.

A. Hg-related

AHg'  HgL) HgUY K Flux’
ngm® ngm® ngm° m’s’ ng m?
A. All data

Mean 045 372 326 0.42 196.95
Median 049 340 3.12 044 178.18
SD 0.59 .10 ~ 093 0.18 150.23

Min -182 221 1.82 0.07 -12.72
Max 2.14 835 7.72 0.76 562.34
N 164 164 166 36 32
B. Upward emission

Mean 0.67 3.89 321 045 211
Median  0.60 3.58 2.98 046 187
SD 043 115 096 0.16 145
Min 0.03 221 1.82 0.10 149
Max 2.14 835 7.72 0.76 562
N 129 129 131 33 30

C. Downward deposition
Mean  -0.38 3.07 345 0.11 917

Median  -0.28 305 323 0.11 -9.17
SD 0.37 0.57 0.82 0.06 5.03
Min -1.82 2.39 249 0.07 -127
Max -0.03 5.02 6.84 0.16 -5.61
N 31 31 31 2 2

*Superscripts 1 through 5 denote Hg concentration gradi-
ent, Hg concentration at lower level (1 m), Hg concentra-
tion at upper level (S5m), turbulent transfer coefficient
used for the derivation of flux, and Hg fluxes, respec-
tively.
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Fig. 2. Diumal variabilities of Hg concentrations is com-
pared for data sets after being divided into emission and dry
deposition events.
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are compared for data sets after being divided into emission
and dry deposition events.
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