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Dynamics of Air Pollutants during the Yellow Sand Phenomena
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Abstract

To check the possible transportation of gaseous air pollutants with the particles of
yellow sand in the movement of air masses during the Yellow Sand Phenomenon, the
concentrations of such air pollutants as TSP, SO, CO, NOy, Os and N-CH,, and wind
speed were measured during the Yellow Sand Phenomenon (April 8~10, 1990) and they
were compared with those during the normal times in Korea.

Meanwhile dust color of the samples during the Yellow Sand Phenomenon was the
color of sand, that during the normal times was dark-brown. The concentrations of
dusts; water soluble components, and metallic components of soil-originated elements
during the Yellow Sand Phenomenon were higher than those during thé normal times.
While the metallic components in the dusts during the Yellow Sand Phenomenon.were
from soil-originated elements, those during the normal fimes were of both soil-
originated and sea-originated elements.

The change of hourly concentrations of air pollutants showed bi-modal distribution
during the two periods. Generally, the concentration levels of air pollutants during the
Yellow Sand Period were higher than those during the normal times. Although'similar-
ity was observed in the primary sources, differences were observed in the dynamics of
the secondary sources due to chemical reactions of the air pollutants during the two
periods.
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Fig. 1. Comparison of dust colour by high-volume air sampler (right: sample during the yellow sand
phenomenon, left: sample during the normal times).

Table 1. Concentration of TSP by Hi-Volume air sampler. (Unite pzg/md)

year

1988 1990

|
District | Mean"” Range Mean® Range Sampling point| Mean” Range Mean® Range Sampling point
Seoul 716(240~1104) 183( 88~295) 5 420(254~723) 159( 90~248 4
Pusan 619(247~ 8420 191(112~335) 6 517(227~675) 178(112~248) 7
Daegu 532(149~ 870) 106! 62~163} 4 522(345~670) 119( 82~163) 4
Kwagju [449(404~ 495) 207(101~264) 2 243(119~366) 155:124~186) 2
Daejeon [795(360~1427) 138(110~170) 1

Mean [620(149~1427) 1650 62~335) 18 426{119~723) 153( 82~248) 17

1) During Yellow Sand phenomenon

2) During the normal times
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Fig. 2. Hourly concentration of pollutants during the Yellow Sand plenomenon.
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Fig. 3. Hourly concentration of p’ollutants during the normal times.
Table 2. Average concentration ratio (%) of metals in TSP in Seoul area.
Year Al Ca Cd Cr Cu Fe K Mg Mn Na Ni Pb Zn
A 28.47 19.91 0.02 0.39 0.72 27.10 3.11 7.19 0.6% 8.18 0.15 2.31 2.28
1988
B 10.30 7.20 0.03 0.63 1.59 17.67 8.61 8.21 0.75 29.06 0.25 3.94 4.00
A 15.25 37.76 0.004 0.29 0.73 13.58 6.54 8.71 2.32 4.36 0.51 2.40 7.26
1990
B 25.22 24.56 0.001 0.44 1.32 16.34 6.45 2.74 1.43 4.39 0.66 4.06 12.39

A : During the Yellow Sand phenomenon
B : During the normal times
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Table 3. Average concentration of anion and NH{
in TSP in Seoul area.

Year SO NO; U- F- NH!
A 16.63 5.84 3.77 0.39 2.29
1988 -
B 20.15 5.68 4.58 _Q.50 1.74
A 2803 850 5.32 0.38 5.56
1990 -
B 21.33. 595 4.06 0.43 5.12

A ! During the Yellow Sand phenomenon
B : During the normal times
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Table 4. Correlation matrix during the Yellow Sand phenomenon.

T %

TSP S0, CcO NO NO; 0 N-CH, WS
TSP
SO, —0.32*
CO —0.40** 0.89**
NO —0.20 0.92*" 0.79**
NO, —0.21 0.35* 0.45** 0.16
0Os 0.31* —0.64** —0.72** —0.49** 0.86**
N-CH, —0.52** 0.46** 0.57** 0.44** 0.34* 0.52**
WS 0.20 —0.60**  —0.71** —0.47* —0.73** 0.75** —0.38**
* . Significant at 5% level
** : Significant at 1% level
Table 5. Correlation matrix during the normal times.
TSP SO, CO NO NO; Os N-CH, WS
TSP
SO, —0.22
CO 0.23 0.91**
NO —0.22 0.89** 0.86"
NO. —0.05 0.001 0.04 0.07
Os 0.36* —0.67** —0.68** —0.67** —0.51**
N-CH, —0.18 0.38*" 0.42** 0.38** 0.70** —0.59**
WS 0.32* —0.54** —0.58** —0.62** —0.17** 0.67** —0.30**

* . Significant at 5% level

** | Significant at 1% level

Table 6. Principal component analysis during Yellow

Sand phenomenon.

Variable| M sD Eigenvector Factor loading matrix Rotated factor matrix
/ariable ean .D.
Z] Zz Zg Z] Z'J Zs F1 Fz F3
TSP [209.61 | 8.55 | —0.19 —0.03 0.74 t —0.42 —0.04 0.59 | —0.11 0.10 0.71
SO, 0.048 0.028 0.41 0.35 0.19 0.88 0.38 0.15 0.89 —0.30 —0.23
CcO 3.26 3.20 0.43 0.18 0.01 0.92 0.19 0.01 0.75 —0.42 —0.37
NO 0.04 0.036 0.36 0.52 0.24 0.77 0.55 0.19 0.94 —0.11 -0.16
NO; 0.05 0.008 0.31 —0.63 0.10 0.66 —0.67 0.08 0.04 0.82 0.29
Os 0.01 0.009 | —0.41 0.33 0.05| —0.87 0.36 —0.04 | —0.37 0.82 0.29
N-CHy | 0.32 0.112 0.29 0.04 —0.54 0.61 0.04 —0.44 0.30 -—0.25 —0.65
WS 34.88 | 20.12 —0.37 0.26 —0.24 | —0.78 0.28 —0.04 0.41 0.74 0.12
Eigenvalue 4.57 1.23 0.64
Proportion (%) 72.59 17.93 10.22
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Table 7. Principal component analysis during the normal times.
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Variable| Mean SD Eigenvector Factor loading matrix Rotated factor matrix
aria .D.

e A A Zs z Zs Zs Fi F, Fs
TSP 92.63 | 21.72 | —0.16 —0.03 0.64 —0.33 —0.04 0.42 | —0.10 —0.06 —0.52
SO; 0.04 0.03 0.44 —0.25 0.29 0.89 —0.30 0.19 0.93 0.100 —0.19
CO 5.65 3.70 0.04 —0.22 0.23 | —0.90. —0.25 0.15 0.91 0.14 —0.23
NO 0.05 0.33 0.44 —-0.28 0.12 0.88 —0.33 0.08 0.90 0.04 —0.29
NO, 0.05 0.007 0.14 0.7 0.09 0.28 0.83 0.06 | —0.10 0.86 —0.10
0O, 0.01 0.01 -0.41 —0.22 0.20 | —0.84 -—0.26 0.13 | —0.54 —0.51 0.48

N-CHy | 0.48 0.14 0.29 0.50 0.29 0.59 0.58 0.19 0.31 0.78 —0.11

WS 1.98 1.47 | —0.35 0.02 0.56 | —0.71 0.03 0.36 | —0.46 —0.16 0.63
Eigenvalue 4.11 1.35  0.43
Proportion (%) 70.79  23.30 7.37

TSP«

N-Clige|

7y — 7y Zy -7y

Z-Z¢

Fig. 4. Factor loading corresponds to Z,~Z; during the Yellow Sand phenomenon.

}

Z'-Zy

Z/-Z¢

Zy~Zy

Fig. 5. Factor loading corresponds to Z,~Z; during ‘the normal times.
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