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Abstract

In order to investigate the variations and corelation among PM;o, PM,s and PM, concentrations, the hourly
concentrations of each particle sizes of 300 nm to 20 um at a city, Gangneung in the eastern mountainous coast
of Korean peninsula have been measured by GRIMM aerosol sampler-1107 from March 7 to 17, 2004. Before
the influence of the Yellow Dust event from China toward the city, PMio, PM,s and PM,; concentrations near
the ground of the city were very low less than 35.97 pg/m’, 22.33 ug/m’ and 16.77 ug/m’, with little variations.
Under the partial influence of the dust transport from the China on March 9, they increased to 87.08 pg/m’,
56.55 L,Lg/rn3 and 51.62 L,Lg/rn3. PM,o concentration was 1.5 times higher than PM,s and 1.85 times higher than
PM.. Ratio of (PM0-PM,5)/PM,s had a maximum value of 1.49 with an averaged 0.5 and one of (PM.s-PM;)/PM;
had a maximum value of 0.4 with an averaged 0.25. PM,;o and PM,s concentrations were largely influenced
by particles smaller than 2.5 um and 1 um particle sizes, respectively. During the dust event from the afternoon
of March 10 until 1200 LST, March 14, PM,o, PM, s and PM, concentrations reached 343.53 L,Lg/m3, 105 ug/rn3
and 60 pg/m’, indicating the PM,o concentration being 3.3 times higher than PM,s and 5.97 times higher than
PM,. Ratio of (PM,¢-PM,5)/PM,s had a maximum value of 7.82 with an averaged 3.5 and one of (PM,s-PM,;)/PM;
had a maximum value of 2.8 with an averaged 1.5, showing PM;o and PM,s concentrations largely influenced
by particles greater than 2.5 um and 1 pm particle sizes, respectively. After the dust event, the most of PM
concentrations became below 100 pg/m’, except of 0900LST, March 15, showing the gradual decrease of their
concentrations. Ratio of (PM;p-PM,5)/PM,s had a maximum value of 3.75 with an averaged 1.6 and one of
(PM,5-PM,)/PM; had a maximum value of 1.5 with an averaged 0.8, showing the PM;o concentration largely
influenced by corse particles than 2.5 um and the PM,s by fine particles smaller than 1 um, respectively. Before
the dust event, correlation coefficients between PMio, PM,s and PM; were 0.89, 0.99 and 0.82, respectively,
and during the dust event, the coefficients were 0.71, 0.94 and 0.44. After the dust event, the coefficients were
0.90, 0.99 and 0.85. For whole period, the coefficients were 0.54, 0.95 and 0.28, respectively.

Key Words : PM;y, PM,s, PM;, The Yellow Dust event, Correlation coefficient
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Fig. 1. Three dimensional topographical features adjacent
to Gangneung city (20m above mean sea level;
and Mt. Taeguallyung (860 m) in the eastern
Korean peninsula.
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(b)

Fig. 3. Backward trajectories ending at (a) 0300 UTC (1200 LST), March 10, 2004 and (b) 0300 UTC (1200 LST),

March 11, respectively.
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Fig. 4. GOES-9 satellite picture at (a) 0300 UTC (1200 LST), (b) 0600 UTC (1500 LST), (c) 0943 UTC (1843 LST),
March 10 and (d) 0300 UTC (1200 LST), March 11, 2004, respectively. Dark-red and blue color areas indicate
the dust generation and dispersion areas with high density of dust. Yellow color on NOAA image denote a
high density of dust and blue color indicates the dust dispersion area. Triangle, big arrow and circle denote
dust generation area in China, Korean peninsula and Gangneung city in Korea, respectively.
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Fig. 5. Hourly concentration (ug/m’) of PMy, PM,s and
PM,; at an aerosol sampling point of Gangwon
Meteorological Administration, Gangneung city,
Korea from March 7 to March 17, 2004.
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Gangneung city.
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Fig. 11. Correlation coefficient and regression equation
yielding a best-fitting straight line for PM>s to
PMiy at Gangneung city, Korea during the
Yellow Dust event (March 10 ~ March 14,
2004). r denotes correlation coefficient.
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Fig. 12. As shown in Fig. 11, except for PM; to PM,;
at Gangneung city.
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Fig. 13. As shown in Fig. 11, except for PM; to PMjo
at Gangneung city.
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Fig. 14. Correlation coefficient and regression equation
yielding a best-fitting straight line for PM,s to
PM,y at Gangneung city, Korea after the Yellow
Dust event (March 14 ~ March 17, 2004). r de-
notes correlation coefficient.
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Fig. 17. Correlation coefficient and regression equation
yielding a best-fitting straight line for PMss to
PM, at Gangneung city, Korea before and after
the Yellow Dust event (March 07 ~ March 17,
2004). r denotes correlation coefficient.
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Fig. 15. As shown in Fig. 14, except for PM; to PM,s
at Gangneung city.
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Fig. 18. As shown in Fig. 17, except for PM; to PM;s
at Gangneng city.
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Fig. 16. As shown in Fig. 14, except for PM; to PM
at Gangneung city.
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Fig. 19. As shown in Fig. 17, except for PM; to PMo
at Gangneung city.
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Table 1. Correlation coefficient and regression formula among PM;, PM,s and PMo concentrations at Gangwon
Meteorological Administration, Gangneung city, Korea from March 7 to March 17, 2004.

Period Item Correlation Coefficient (r) Prediction Formula
2004. 3. 07. ~ 3. 10. PM,s - PMyo 0.89 Y = 0.55X + 0.34
PM, - PMs 0.99 Y = 0.86X - 1.83
PM, - PMj, 0.82 Y = 044X + 0.08
2004. 3. 10. ~ 3. 14. PM,s - PMjo 0.71 Y = 021X + 2.65
PM; - PMs 0.94 Y = 0.62X - 2.20
PM, - PMy, 0.44 Y = 0.08X + 4.30
2004. 3. 14. ~ 3. 17. PM,s - PMjo 0.90 Y = 0.74X + 8.80
PM, - PMays 0.99 Y = 0.84X - 5.08
PM, - PMy, 0.85 Y = 0.59X - 19.12
2004. 3. 07. ~ 3. 17 PM,s - PMj 0.54 Y = 020X + 12.43
PM; - PM;s 0.95 Y = 078X - 3.11
PM, - PMy, 0.28 Y = 0.09X + 12.22
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