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ABSTRACT

Atmospheric concentrations of radon had been continuously observed in Seoul, Korea since December 1999, as a
tracer for long-range transport of air pollutants from China continent to Korea. In order to study radon as a tracer of
long-range transport, it is important to know information about the atmospheric distribution and variation of radon con-
centration and its time variation. Atmospheric radon concentration are measured with electrostatic radon monitor(ERM)
at Hanyang University located in Eastern area of Seoul. Air sample is taken into a vessel of ERM, and alpha particles
emitted by radon daughters Po?'® are detected with ZnS(Ag) scintillation counter. Hourly mean concentrations and
hourly alpha counts are recorded automatically. The major results obtained from time series observation of atmospheric
radon were as follows : (1) The mean of airborne radon concentration in Seoul was found to be 7.62 +4.11 Bg/m* dur-
ing December 1999~January 2002. (2) The hourly variation of radon concentrations showed the highest in 8:00AM
(8.66 +4.22 Bg/m’) and the lowest in 3:00AM (6.62 = 3.70 Bg/m®) and 5:00AM (6.62 + 3.39 Bg/m). (3) the seasonal
variation of radon concentrations showed higher during winter-to-fall and lower during summer-to-spring. (4) Cor-
relation between airborne radon concentration and the meteorological factors were —0.21 for temperature, 0.09 for
humidity, =0.20 for wind speed, and 0.04 for pressure. (5) The mean difference of airborne radon concentration between
Asian dust (5.36 = 1.28 Bg/m®) and non-Asian dust (4.95 = 1.49 Bg/m®) phenomenon was significant (p=0.08). We
could identify time series distribution of radon concentration related meteorological factors. In addition, radon can be
considered a good natural tracer of vertical dispersion and long-range transport.

Keywords: radon, long-range transport, ERM, vertical dispersion, natural tracer
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Fig. 1. Map of *’Rn sampling site in Seoul, Korea.
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Table 1. Specification of Electrostatic Radon Monitor(ERM)
Specification of ERM

Measurement form Continuous
Principle Scintillation counter
Sampling time 1 hour

Detection limit 0.3 Bg/m®

Flow rate 1 !/min
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Fig, 3. Daily variation of airborne radon in Seoul, Korea during December 1999~January 2002.

Table 2. A statistical summary of radon concentration and meteorological factors during the whole study period

N¥ Mean SDhP Max® Min?
Radon (Bg/m?) 16733 7.62 4.11 33.20 0.00
Temperature (°C) 18528 12.03 11.17 35.10 -18.40
Humidity (%) 18528 61.92 18.34 99.00 9.00
Wind speed (m/s) 18528 2.10 1.47 11.20 0.00
Pressure (hPa) 6176 1006.02 8.01 1028.80 979.00

a) Number of samples, b) Standard deviation, c) Maximum value, d) Minimum value
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Table 3. Summary of meteorological conditions in Seoul,
Korea during December 1999~January 2002

Temperature Humidity Wind Pressure

Year Monthecy @) PR e
1999 December -0.8 7.7 1.3 10134
January 29 67.0 23 10152
February 2.6 61.0 25 10121
March 49 57.5 2.6 1007.0
April 10.2 60.9 23 1002.2
May 15.6 720 20 9999
June 21.8 71.3 1.7 997.2
2000
July 254 78.3 1.6 9957
August 25.1 824 1.7 9987
September 19.4 69.7 13 10027
October 13.6 63.3 09 1009.2
November 5.8 56.0 14 10140
December 0.5 57.0 1.8 10135
January —4.6 62.0 20 10129
February -1.0 60.1 1.6 10133
March 38 513 24 1004.8
April 12.0 49.6 2.0 1005.1
May 17.1 60.4 2.0 1000.2
June 21.1 69.9 1.2 9972
2002 July 249 75.6 1.1 997.1
August 25.0 69.0 08  999.7
September 20.7 58.1 1.0 10044
October 152 65.3 1.0 10082
November 57 58.4 1.5 10115
December -13 49.0 20 1016.7
2003 January -0.2 63.2 1.8 10103
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Table 4. The result from one way ANOVA test between radon concentration and meteorological in Seoul

Metefc; rcczloiglcal N Classes (}1;/; 7?:113) S.D. ™ p-value
151 <0 8.17 3.36 a
Temperature 203 0.1~10.0 8.44 3.84 a 01
©C) 178 10.120.0 7.25 301 b
180 20.1< 6.41 201 b
44 <40.0 7.25 272 a, b
Humidity 260 40.1~60.0 7.81 329 a 0l
(%) 290 60.1~80.0 7.91 3.35 a
118 80.1< 6.36 274 b
266 <10 8.23 3.32 a
Wind speed 196 1.1~2.0 7.53 311 a b 01
(m/s) 156 21-3.0 7.05 3.16 b '
94 3.1< 6.68 3.05 b
162 <1000.0 5.85 174 a
Press 296 1000.1~1010.0 701 2.89 a
(hpa) 219 1010.1~1020 9.38 3.61 b <001
35 1030< 9.16 3.23 b

a) The same letters indicate non-significant difference between groups based on Tukey's multiple comparison test.

Table 5. Frequencies of asian dust phenomenon during 1998~2002
Month

Year - Occurrence days of Asian dust
March April May Total
3/28, 29, 30
1998 3 10 - 13 4/14, 15, 16, 17, 18
4/19, 20, 21, 22, 28
1999 - 1 - 1 4/5
3/, 23, 24, 27, 28
2000 5 > i 10 477, 8, 23, 26, 27
3/3,4,5.6,7
3/20, 21, 22, 23, 24, 25
2001 11 9 4 24 4/7, 8, 9, 10, 11, 12
424, 25, 26
5/
3/17, 18, 19, 21, 23
2002 > 6 i 12 4/8,9, 10, 12, 16, 17
Total(%) 25(41.7) 31(51.7) 4(6.6) 60(100.0)

Table 6. Types of statistical distribution of radon concentration during Asian Dust and non-Asian Dust phenomenon

Type of Parameter Goodness-of-fit test
distribution (Bg/m’) v p-value  Kolmogorov-Smirnov  Anderson-Darling

) Gamma  3.31%, 0.959, 2.16Y 224 0.33 0.10 0.41
“\(;"Zf’_;;;t Beta 112792197, 15820 224 033 0.12 0.53
Weibull 3.297, 2.339, 1.67Y 2.24 0.33 0.10 0.36
Non- Logical 4.88", 0.819 7.00 0.43 0.08 0.37
Asian dust Gamma 0.00, 0.47. 1047 10.00 0.12 0.09 0.59
(N"=59) Beta 7.92, 22.80, 19.15 12.00 0.06 0.09 0.56

a) Number of samples, b) Location, c) Scale, d) Shape, e) Alpha, f) Beta, g) Scale, h) Mean.
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Table 7. Comparison of radon concentrations during Asian
Dust and non-Asian Dust phenomenon

Mean
N (Bqg/m’) SD. p-value
Asian Dust 29 5.36 1.28 0.08
Non-Asian Dust 60 495 149 0.08
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