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Mercury Fluxes from the Nan-Ji-Do Area of Seoul
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Abstract

Through an application of micrometeorological methods, we conducted measurements of Hg fluxes from Nan-
Ji-Do which is well known as one of the major local areal sources in Seoul metropolitan area during March/April
of 2000. In the course of our study, we determined the concentration gradients of total gaseous Hg (between 20 and
200 cm heights) and combined these data with micrometecrological components to derive its fluxes. It turmed out
that emission from and dry deposition to soil surfaces occurred at the ratio of 72 : 27 from a total of 271 hourly
measurements. The validity of measured concentration gradients (or resulting fluxes) was evaluated in terms of
percent gradient. Accordingly, about more than 95% of gradient data derived were statistically significant.

The mean fluxes of Hg across soil-air interface, when computed using the concentration gradients and relevant
parameters, were found at 253 (during emission) and —846 ng/m%h (during dry deposition). The occurrences of
abnormalously high exchange rates appear to be the combined effects of enormously high gradient values and high
transfer coefficients. While the emissions of Hg occurred constantly during the whole study periods, the
occurrences of dry deposition events were observed most intensively during very limited time periods (3/29 and
4/3). The results of our study cleary indicate that the studied area is a strong local areal source, while exhibiting

great potential as a major sink simultaneously.
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Table 1. A statistical summary of relevant environmental parameters measured from Nan-Ji-Do site during March

and April 2000.

v RH Wspeed Temp 05 NO NO, NOy SO CH, NMHC THC C0O PMI10
mVem™ % ms! ‘C ppb ppb  ppb  ppb  ppb  ppm  ppm  ppm  ppm pgm
Mean 018 481 132 817 111 420 345 765 678 478 046 523 067 353
Medium 001 465 128 780 600 250 330 600 600 478 024 520 050 485
SD 026 159 074 375 1480 453 150 562 362 381 052 420 045 305
Min 000 190 008 -020 000 100 700 900 000 039 002 043 010 600
Max 109 960 350 750 760 279 81 340 24 1360 385 1520 3 201
N 307 310 310 310 305 305 305 305 307 304 304 304 305 302
CI9%) 002 149 007 035 140 428 142 531 034 036 005 040 004 290

Fig. 1. Frequency piot of wind direction measured from
Nan-Ji- Do, Seoul during the whole study perio-
ds {March~ April 2000). The total number of wind
occurrences for each of 16 windsectors is com-
pared at hourly intervals,
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Table 2. A statistical summary of Hg concentration, gradient, and flux data measured from Nan-Ji-Do during March

and April 2060,

© All data Emission only Deposition only Flux terms
Hg(L) Hg{U} Hg(L) Hg(U) Gradient %Grad. Hg(L) Hg(U) Gradient %Grad. K(+) K(-) Flux(+) Flux(-} Vd
ng m~ ngm~ ngm™ ngm~ % ngm? agm ngm % ms!' ms’' ngmh! ngm2h-ems!
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Max 947 112 947 800 271 7i1 16 1i2 —003 145 0611 0514 1011 =311 007
N 271 271 195 195 165 195 73 73 73 73 73 22 73 22 22
CI(90%) 0.14 0,17 0.17 0.17 006 1.75 0.23 030 0.18 4.16 0.021 0.059 437 409 1,74
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Fig. 2. Temporal patterns of Hg data sets measured during emission events (March~ April 2000). Data for concen-
tration, gradient, and fluxes are presented as a function of time (Julian day). Julian day 82 corresponds to 22
March 2000. Units for concentration and concentration gradients are ng/m?, while that for fluxes is 100 ng/m2/h.
Capital letters U and L denote heights of mercury measurements that are upper (200} and lower (20 ¢m) levels,
respectively. In addition, symbols (+) and (-} denote emission and dry deposition events, respectively.
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Fig. 3. Temporal patterns of Hg data sets measured during dry deposition events (March~ April 2000): Other condi-
tions are identical to those of Fig. 4. The off-scaled datapoint for deposition flux corresponds to — 17,316 ng/

m3h,
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Fig. 4. Comparison of Hg-related data sets of present
study with those of previous studies. Figures for
upper, middle, and lower position represent data
for concentration, gradient, and flux, respectively.
The symbols for study sites denote as follows: (1)
Walker Branch Watershed (WBW)-Kim el al
(1995), {2) Lake Gardsjon {(LG)-Lindberg et al.
(1998}, (3) Yang Jae (YJ)-Kim and Kim (1999}, and
{4) Nan-.Ji- Do (N.JD)~ present study. Capital let-
ters UJ and L denote heights of mercury measure-
ments that are upper (200) and lower (20 cm} le-
vels, respectively. In addition, symbols{+) and
{—) denote emission and dry deposition events,
respectively.
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