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Abstract

Spring time is a favorable season to be easily observed the Yellow Sand phenomenon in East Asia. In particular,
most of the phenomenon tend to occur in April. However, Yellow Sand phenomenon was observed from almost the
whole country of Korea in winter of 1966, 1977 and 1999. The features of the synoptic weather pattern in the
source regions, air stream flow between the source region and Korea, the measurement of TSP concentration,
aerosol size distribution, and chemical composition of snow samples associated with Yellow Sand phenomenon
were investigated.

The result showed the characteristic evolutionary feature of the synoptic system associated with Yellow Sand
phenomena, that is, a strong low level wind mobilized the dust within 2 or 3 days before Yellow Sand phenomenon
being observed in Seoul. The wind was remarkably intensified in the source region on January 24, 1999 under the
strong pressure gradient. A trajectory analysis showed that the Yellow Sand particle could be reached to Korea
within 2 days from the source region, Gobi desert, through Loess plateau and Loess deposition region.

The TSP concentration at the top of Kwanak mountain during the Yellow Sand phenomenon is abruptly
increasing than the monthly mean concentration. The size resolved number concentration of aerosols ranging from
0.3 to 25 pm was analyzed during Yellow Sand episode. It was evident that aerosols were distinguished by
particles in the range of 2~3 um to result in the abrupt increase in January 1999. After Yellow Sand phenemenon,
there was heavy snow in Seoul. By the analysis of snow collected during that time, it was observed that both the
CaZ*concentration and pH were increased abnormally compared to those in the other winter season.
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Table 1. Yeflow Sand phenomenon of January observed

in Korea.
Year Date Observation site
1950 1 Chupungryong
1961 24 Sogwipo
1966 6,10 Mokpo
1966 14 Ulrungdo
1966 17 Mokpo, Cheju
1966 30 Cheju
1970 12 Tongyoung
1976 4~5 Cheju, Sogwipo
1978 26 Kunsan
1979 §~9 Puan
1979 18 Ichon
1988 26 Puan
1994 25 Puan

Seoul, Inchon, Chunwon, Kangnung,

1999 25~28 Taejeon, Seasan, Kunsan, Puan etc.

(Total 70 sites)

Table 2. The aerosol size range (Dp) from 0.3 to 25 um.
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Table 3. Analytical condition of ion chromatography.

Cation Anion
. 5047-, NO5~, CI-
Ion species NH,*, Calt, Mg?t, K+4, Na+ 3
Analytical column  CS§12 AS4A
Guard column CG12 AGAA
+
Eluent 20 mM MSA 1.8 mM Na,COs
1,7 mM NaHCO,
Suppressor CSRS ASRS
Eluent flow 1.0 ml/min 2.0 ml/min
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Fig. 1. Yellow Sand days in Korean peninsula during the
period from 1982 to 1998,
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Fig. 2. Yellow sand days in Seoul during period from
1982 to 1999.



Table 4. Time table for Yellow Sand and precipitation in
Seoul.

Yellow Sand
Date (LST)
January 25,1999 1145~ 2400
January 26, 1999 0000~ 0445,

0940 ~ 2400
January 27,1999 0000~0210,

0810~ 2400
January 28, 1999 0000 ~0430
January 29, 1999

Precipitation

Rain (3.0 mm) : 0445 ~ 0506

Rain (0.7 mm) : 1230~ 1520

Snow (0.2 cm): 2330 ~ 2400
Snow (8.4 ¢m): 0000 ~0312
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Fig. 3. Weather charts at surface {a), 850 hPa (b) and 500
hPa(c) on 24 January 1999.
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Fig- 6. 72 hour backward trajectories on 290 K from Seoul
at 06UTC 24-29 January 1999, The black dots
represent every & hour.
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Fig. 7. TSP concentration (ug/m3) observed at Kwanak Mountain during the period from January to March 1999,
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