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Abstract

To examine various aspects of Hg exchange processes. we measured Hg® concentration gradients over soil
surfaces in a residential area of Seoul during Sept. 1997. From these measurements, we found that Hge
concentrations in lower (20 cm) and upper (200 ¢cm) levels varied in the range of 3.15~14.38 (5.301+ 1.88: N=236)
and 2.07~15.10 ng/m? (4.06 £ 1.69: N=236), respectively. When our data were divided into emision and dry
deposition, emission of Hge was overwhelmingly dominant (up to 98% in frequency) over dry deposition. The
concentration gradients for emission and deposition events were 1.294+0.86 (N=231) and -1.0+1.27 ng/m* (N=5),
respectively. The observations of excessively high concentrations in both levels and development of strong
gradients suggest that our study site be greatly affected by certain pollution sources of mercury. In fact, those data
were quite comparable to what had previously been observed from highly contaminated soil environs of Tennessee,
USA.

To provide some insights into the processes governing the Hg® exchange processes, we have conducted
correlation analyses between Hge data and other concurrently determined meteorological plus chemical data. In
general, Hge concentrations of both levels exhibited similarly the existence of strong correlations with parameters
like windspeed, temperature, and relative humidity. Although its concentration gradient data showed similarly
strong correlations with meteorological parameters, they showed somewhat unique patterns in that their correlations
with Hg® concentration were noticeably stronger for the lower level than the upper level. To provide rough
estimates of Hge fluxes in this study, we computed its flux using our gradient data and the predicted K values from
previous studies. According to this approach, Hg® emissions were generally in the range of 103 +80(N=231), while
its depositions, being scarcely found, were on the similar magnitude of ~92 4 128 ng/m?/hr (N=5). The findings of
excessive emission of Hg® in residential area of Korea suggests that contamination of mercury be a significant
process and hence be dealt more seriously.
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Table 1. Comparison of Hg° concentration, its gradient, and basic environmental parameters measured over soil

surfaces between present and previous studies.

Lo Hg* (lower) Hg" (upper) Hg grad. Gegradient Fluxes air temp. windspeed
Periods N o
ngm? ngm '} ngm ' G ngm *hr' C ms '
1. Emissions from the background forest soils (WBW, TN, USA: N=31 ~ 33)»
Summer ~ Fall 1993 22505 2.12+0.48 0.12+0.15 5.5+57 7.5+£7.0 239+7.5 0.53+0.56
(1.52~3.71)  (1.52~3.68) (0~081)  (0,056~28) (0~28.8) (6.9~34) (0.03~2.51)
2. Emissions from the Hg -contaminated soils (EFPC, TN, USA: N=26)
Spring ~ Fall 1993 44127 348159 0.93+1.30 157+11.2 52.8+60 18.8£5.6 0.6+0.55
(1.92~11.5)  (1.7~791)  (0.12~5.6)  (4.2~50.0) (7.1 ~233) (2.7~263) (0.01~2.54)
3. Emissions from the residential soils (Yang-Jae, Seoul, Korea: N=231)
September 1997 523+1.76 394+1.34 1.29+0.86 241109 103 £80% 17.943.22 0.55+0.28
(3.15~144) (207~10.6) (0.13~477) (2.6~56.7) (11.9~437) (12.8~255) (0.04~1.50)
4. Depositions to the background forest soils (WBW, TN, USA: N=31 ~ 33)"
Summer ~ Fall 1993 251£1.07 258+1.13 -0.07+0.07 2.6x2.1 -22+24 243+£53 0.31£0.17

(1.64~5.04) (1.67~5.23) (-0.19~-0.01) (047~6.3) (0.47~6.3) (13~31.7)

5. Depositions to the residential soils (Yang-Jae, Scoul, Korea: N=5)9
September 1997 8.56+4.13 9.56+5.08 -1.0%1.27 9.6+9.7 ~924+ 128 21.7+28
(491~ 14.03) (523~ 15.1) (- 1I7\*()|8) (2.9~26.6) (-318~ 16.5) (16.8~23.6)

(0.08 ~0.60)

0.86+0.37
(0.23~1.1)

*Fluxes are k\llm;llgd indirectly using refationships between transfer coefficient (Ky and fluxes of Lindberg ef al. (1995).
Sources: (1) Kim e al. (1995), (2) Lindberg er al. (1995). and (3) Kim and Kim (This study).
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