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Atmospheric Background Values
at Dokdo Island, Korea
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To investigate the background concentration of air pollutants (SO, CO, NO;, O;, TSP) and the
composition of atmospheric aerosols, air samplings using teflon bags and a high volume air sampler
were accomplished from 7 to 8 June 1991 (first time) and from 25 to 26 June 1992 (second time) at
the top of Dokdo island, Korea. During observation periods, mean concentrations of SO, CO, NO; and
O; gases were 2.3 ppb, 5.57 ppm, 6 ppb and 7 ppb, respectively, and mean concentration of TSP using
a high volume air sampler was 153 ug/m’. The composition of atmospheric aerosols by SEM-EMAX
analyses were mostly Na, Cl and Si, and their sizes were more than 1ym diameter.

From the results, it is found that atmospheric background values at Dokde island is influenced by
oceanic water quality evaporated from sea surface water, and this island has to be used as a stationary
observation site for meteorological and air quality data.

Key words : background concentration, air pollutants, SO,, CO, NO,, O;, TSP, Dokdo island, aerosols,
SEM-EMAX analyses
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Fig. 1. Location map of Dokdo Island and a
sampling site.
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Table 1. Analytical methods of individual items and instruments

Items Instruments Analysis method
S0. UV fluorescence SO; analyzer UV fluorescence

Co Gas filter correlation CO analyzer NDIR

NO; Chemi-luminescence NO, analyzer Chemical luminescence
0; UV fluorescence O, analyzer UV fluorescence

TSP High volume air sampler Chemical balance
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Fig. 2. The photograph (upper) and a schematic
diagram (down) of the continuous aerosol
sampler.
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Fig. 3. Surface weather maps on 09 : 00 June 8, 1991 and 09 : 00 June 26, 1992 (After Japan Meteoro-

logical Agency).
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Tabie 2. Mean values of meteorological factors at sampling site

TIME WD. W.S.(m/s) TEMP.(C)  HUMID.(%)
June 7, 15 25~ E: 45%, SE:27% 31 185 910
June 8, 09 :55 (1991) EES:13%, Calm: 15%
June 25, 13 30~ E:71%,SE:7.1%
June 26, 11: 00 (1992) EES:214%, SSE : 24% 10 157 81.3

NNE :24%, Calm : 60%

Table 3. Concentration values of air pollutants at the Dokdo Island and Pusan City, 1991 and 1992

DATE (oot (o) (oo ) (o)
91. 6. 7 1520 2 94 6
17120 1 5.1 4
19:20 1 53 9
21:20
23:20 2 6.6 3
91. 6. 8 1:20 1 89 5
3:20 1 9.6 4
5:20 1 6.9 3
7:20 1 4.6 4
9:20 1 0.5 10
11:20 3 95 5 153
'92. 6. 25 13:30 4 2.7 4 6
16 - 00 4 6.5 4 9
18 00 3 4.2 5 8
20 - 00 3 4 5
22 .00 2 88 6 8
2400 3 45 3 7
'92. 6. 26 02:00 4 2 6
06 - 00 3 0.8 21 8
08 - 00 3 7 7
1000 3 41 11 152 7
mean 23 557 6 153 7
Pusan (1991, 6) 29 07 23 138 10
Pusan (1992, 6) 24 0.7 33 120 15
Standard
(24hr mean) 140 25 80 300 100
(1 year mean) 30 9 50 150 60
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Table 4. Frequency (%) of elements contained in the aerosol particles at the Dokdo Island, 1991 and

1992,
Year Si Na S Ca Fe K Cl Mg P Zn
91 18 28 4 13 30 1 1 9
Number
92 16 32 5 15 6 9 45 2 2 10
% 91 38 58 8 27 19 15 63 2 2 19
92 37 60 7 28 14 18 68 3 2 18




Ex4e g7

background X

Fig. 4. A typical example of SEM images and spectra of particles in 8 June 1991 at the Dokdo island.

Fig. 5. Same as Fig. 4 for 25 June 1992.

el ol Giant particle2A FZ Na®t ClIHE9 4
ARz FAHY 98¢ & 5 AT

mEtA ZhAd B 7] o 71EX] A O
ZAHAA Y N5Eghe st} v} T o7
o QA BEY JE YiiE Yo a1 AR
FHZ 37 289 87 715X dAo) o T Ao
2 Algdd g Zo] EXE g A
L9549 background #H A4 RE B2L
A FAZ o] &8 B ol AATF 73 $4F
71% wstel aQlo] Hi 9l CO% 0, 59 BEE
AE A} AHOZNE FF o]8" 5 AL Ao

2 A7dd,

2 oF

199133 69 79~8Y, 199249 69 259 ~269 7}
% 249 F¢ 7129 background FEZE Goly 7]
Hate ve g A Ex HAoA s aset &
A 7kA ZE (S0, CO, NO, 0y 2 94 A
F3tod o2 BAMEY TF JojzF o AT 4R
24E AA% 298 o8y e 2o

Bo
RUS-)

85



D Fke
AMARY 4y hHon, 5= A4 (S 98m) ol
A d7l 9 AE AF 4, 724 24U S0,
CO, NO, 2 0,9 #Hi#t vxge t7] 87471544
AA vlgs = 2.3ppb, 557ppm, 6ppb E 7ppbE A A
93 £ WrEZ AddEqg,

2) FHAA B2 FEES 153uymPe 2N d
Hage FANEAN R 42 AAFHA G 2 AR
BAA, gi2E 4730 A3 (1ymol4) Na, CI1z
22 HPAEo] SAAS A gy YA £
Ao #A71EA 4HA 2 AEEHE 84 13H
ojofut & Aoz AlgH)

3 SET YA d712 Yrte A AP
2N Bd oz dEE A& A8 97 9%
T3 1% AP o] 88 F g Aoz
Alg €

x}
=)

Ho
rok

I

APHA Intersociety Committee. 1977. Methods of Air
Sampling and Analysis. American Public Health
Association, 2nd Ed., 507~841.

Bower, J. S., ). E. Lampert, K. }. Stevenson, D. H. F.
Atkins, and D. V. Law. 1991. A diffusion tube
survey of NO2 levels in urban areas of the U.K.
Atmos. Environ., 25B, 2, 255~265.

ol
ro,

7143 de ARz 57 ¥2 8] Hammerle, R. H. and W. R. Pierson. 1975. Sources

and element composition of aerosol in Pasa-
dena, California, by energy dispersive X-ray fluo-
escence. Environ. Sci. Tech., 9, 1058.

Hewitt, C. N. 1991. Spatial variation in nitrogen
dioxide concentraton in an urban area. Atmos.
Environ., 25B, 3, 429~434.

JMA. 1991. Weather Maps. japan Meteorological
Agency, Tokyo, 43p.

JMA. 1992. Weather Maps. Japan Meteorological
Agency, Tokyo, 151p.

Kim, H. K., D. S. Kim, S. D. Kim, Y. S. Kim, J. K. Na,
J. B. Lee, I. R Jung and I. S. Hong. 1993. Intro-
duction of Air Pollution. Dongwha Eng. Co.,
Seoul, 275p. (in Korean)

Lee, D. I. 1991. On the atmospheric aerosol partic-
les in relation to the wind systems. ). Kor. Me-
teor. Soc., 27(4). 333~352.

Son, J. S. 1994. Law and Regulation in Air Pollution.
1st ed. ljin Press, Seoul, 363p. (in Korean)
Watatsu, S. 1987. Encyclopedia of Oceanography.

Tokyo Press, 589p. (in Japanese)

2 2

19949 114 189 A<
19959 19 7¢ 3



