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This study is aimed to qualitatively estimate the source of high PM episodes in Seoul metropolitan area. The
inorganic and organic composition of non-refractory PM, , was measured by high resolution time of flight
aerosol mass spectrometer (HR-ToF-AMS) during high PM episodes (Feb. '14~Mar. '14). The ionized mass
spectrum data of organic matter was then analyzed by PMF (Positive Matrix Factorization) in order to identify
the account of local emission and long range transport in high PM episodes and to provide scientific data for
improvement of national air quality forecasting. As a result, six components of the organics were resolved
including organic aerosols emitted from various primary combustion sources such as hydrocarbon-like organic
aerosol (HOA), and cooking-related organic aerosol (COA) as well as three types of oxidized organic aerosols
(OOAs), and nitrogen-rich organic aerosol (NOA). Real-time component analysis of fine particle (PM, ) using
AMS can identify the characteristics and cause of various air pollution cases and effectively measure the trend
of air quality, making it a crucial component in national air quality forecasting. Through component analysis
of high PM episodes, the effect of local emission and long range transport has been identified. Further, We
believe this would provide important information required for validation and improvement of chemical model

in national air quality forecasting.

Key words: High PM episode, AMS, Long range transport, Secondary aerosol formation, PM, ,, Seoul inten-

sive atmospheric monitoring station
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Fig. 1. Mass of ionic species from the AMS versus them from the MARGA.
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Fig. 2. Time of flight of Ammonium-nitrate by each size.
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Fig. 4. Summary of key diagnostic plots of the PMF results for HR-ToF-AMS dataset; (a) time series of the measured
organic mass and the reconstructed organic mass, (b) variations of the residual (= measured - reconstructed).
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Table 1. The average concentration of PM,; chemical component measured by HR-ToF-AMS along with PM, 5 and PM;,
mass concentration (unit: pg/m?®)

# Organic ~ Sulfate  Nitrate Ammonium Chloride  *PM,, *PM, 5

Case 1 20.3 16.9 12.9 9.5 0.8 151 119
('14.02.23 04:00~'14.02.28 15:00) (33.6%) (28.0%) (214%) (15.7%) (1.3%)

Case 2 26.4 14.6 17.0 10.1 1.6 143 113
('14.02.28 16:00~'14.03.01 14:00) B7.9%) (209%) (244%) (14.5%) (2.3%)

Case 3 11.0 7.6 3.6 4.6 0.3 9209 67
('14.03.18 09:00~'14.03.19 00:00) (40.7%)  (282%) (13.3%) (16.9%) (1.0%)

Case 4 10.7 6.0 4.8 4.4 0.4 141 64

('14.03.19 01:00~'14.03.20 08:00) (40.9%) (22.7%) (18.3%) (16.7%) (1.4%)
*PM mass monitoring instrument: BAM1020 (MetOne Ins., USA)
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Fig. 5. (a) The time series of PM, species concentrations and size segregated number concentration, (b) chemical com-
position of PM;, (c) mean size distributions of PM; species for Case 1 and Case 2.
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Table 2. The average atomic ratio measured by HR-ToF-SMA

# N/C H/C 0/C OM/OC Jadfas

(14.02.23 04:88551}1.02.28 15:00) 0.029 150 0.53 187 250

(14.02.28 IG:SSie‘li.OIi.Ol 14:00) 0.028 L61 0.42 L7z L7

(14.03.18 09:88%'1?1.03.19 00:00) 0.009 Lol 061 195 529
Case 4

('14.03.19 01:00~'14.03.20 08:00) 0.012 167 0:56 191 286
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Fig. 6. (a) The time series of PM; species concentrations and size segregated number concentration, (b) chemical com-

position of PM;, (c) mean size distributions of PM; species for Case 3 and Case 4.
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Table 3. The average concentration of PMF-identified OA components (unit: pg/m®)

Case 1

Case 2 Case 3+4

('14.02.23 04:00~'14.02.28 15:00) ('14.02.28 16:00~'14.03.01 14:00) ('14.03.18 09:00~'14.03.20 08:00)

HOA 0.92 (15.7%) 1.15 (15.1%) 0.32 (10.1%)
NOA 1.07 (18.2%) 1.91 (25.0%) 0.66 (20.8%)
COA 1.23 (20.9%) 2.20 (28.9%) 0.49 (15.3%)
SV-00A 1.21 (20.6%) 0.94 (12.3%) -
LV-O0A 1.45 (24.6%) 1.43 (18.8%) 0.47 (14.9%)
LO-O0A - - 0.44 (13.7%)
MO-00A - - 0.80 (25.2%)
*PMF analysis for m/z 12~100 organic species.
SV-00A7} AlFA7ke] Aol we} vlwz 235t 4 1) HOA+= POA(primary organic aerosol)E w33}
2180% Fejel LO-00A(ess oxidized 00A)F A7l = A= siidze] Aa A F2 A4Hc, 2ejEe
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