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Identification of Potential Source Locations of PM, s
in Seoul using Hybrid-receptor Models
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Abstract

Two hybrid receptor models, potential source contribution function (PSCF) and concentration weighted tracjec-
tory (CWT), were compared for locating PM, 5 sources contributing to the atmospheric PM, 5 concentrations in
Seoul. The source contribution estimates by chemical receptor model (CMB) receptor model were used to identify
better source areas. Among the sources, soil, agricultural burning, marine aerosol, coal-fired power plant and Chi-
nese aerosol were only considered for the study because these sources were more likely to be associated with the
long-range transport of air poltutant. Both methods are based on combining chemical data with calculated air parcel
backward trajectories. However, the PSCF analyses were performed with trajectories above the 75" percentile cri-
terion values, while the CWT analyses used all trajectories. This difference resulted in locating of different sources,
which might be helpful to interpret locating of PM, 5 sources.

High possible source areas in source contribution of soil and agricultural burning contributing to the Seoul PM, 5
were inland areas of Heibei and Shandong provinces (highest density areas of agricultural production and popu-
lation) in China. The “Chinese aerosol” was used as a representative source for the PM, 5 originated from urban
area in China. High possible source areas for the aerosol were the cities in China where are relatively close to the
receptor. This result suggests that Chinese aerosol is likely to be a useful tool in studies on source apportionment
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and identification in Korea.

Key words : PM, 5, CMB, PSCF, CWT, Seoul

4 24 AT BY ATAAE TAZ YA

o} (Klemm et al., 2000; Lighty ef al., 2000; Libaca et
al., 1999; Schwartz et al., 1996; Dockery and Pope,
1994; Dockery et al., 1993, 1992).
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(Streets et al., 2003a, b). E3], &= FslZd X3

Setere] A9E B9 o Fase A4xel

o] Weasje} F2 A At AAFAH, FRA,
MBA Y F 3 AGe] AgAY 2 LR 1 F
ol A Aot A AW 127 <19k A Y (Liaoning, Bei-
jing, Tianjin, Hebei, Shandong, Jiansu, Shanhai, Zheji-
ang, Fujian, Guangdong, Hainan 3! Guangxi)$& *3}
g gk Ak el o] A2 F5 AAHA
14.3%% AR5l vl "AA A9 41.3%71 AF
343 glck. 3 o) e A RISk Fow A
7R s wz 2x4sls] FAA I 53]
Beijing, Tianjin, Heibei®} Shandong 7]&% kA
Al WEde] 5 - k4] 417 o]m, Shan-
dongo] $)%]8 Jinan3} QuingdaoA]ell= 4 W
74 FpgAdel Al sleh webA felue)
o 71 239 Sl A AIARE A7l esged
A olg TN v FoFH ThFelHof &
ZAelet.

20013 8E] 20023712 M-&A] PM,s5=5 CMB
(chemical mass balance) $~8-5 98 o]43ted 7z} ul)
294 79 =E 73 A7t RaEsich (Kang er
al., 2008; ©|&4 &, 2005). & AFol|ME oj& 2
& 7 ng F7) oAAF Aet BAF A
4 433t PSCF (potential source contribution func-
tion)$} CWT (concentration weighted trajectory) €3]
FA RHEL o] 43t ARA] PM, 5wl i

z o995 9INE F4shach
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2.1 PM,; Hi&Y J[oiE

2 d7eM A F4 mde] H4d $EAAHL
A gAloln, 7717k 20014 49 99 RE] 2002
324 8d7kA] 1 Eok & 593 EAAAE A
o= sgor, A Bl &Y T xi oA
B3| A5 ALl (Kang er al., 2006, 2004a).
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Table 1. Average PM, ; Source contribution estimates in Seoul (unit: pg/m?).

Source type Spring Summer Fall Winter Annual
(n=15)" (n=15) (n=14) (n=15) (n=59)
Soil 4.2 (%)% 0.0(0%) 0.3(<1%)® 0.2(<1%) 1.2(2%)
Road dust 2.0(3%) 0.0(0%) 0.0(0%) 0.0(0%) 0.5(1%)
Gasoline vehicle 0.8(1%) 4.3(22%) 3.0(5%) 3.5(7%) 2.9(9%)
Diesel vehicle 8.0 (15%) 9.9 (45%) 11.4(22%) 6.0 (14%) 8.8(24%)
Municipal incinerator 0.3(<1%) 1.5(7%) 1.7(3%) 3.0(6%) 1.6 (4%)
Industrial sources 0.2(<1%) 0.5(1%) 0.0(0%) 0.0 (0%) 0.2(<1%)
Agricultural/biomass burning 8.7(15%) 0.0(0%) 21.7(31%) 20.9 (40%) 12.7(21%)
Marine aerosol 0.8(2%) 0.2(1%) 0.1(<1%) 0.1(<1%) 0.3(1%)
Coal-fired power plant 0.7(1%) 0.0 (0%} 4.7(5%) 2.3(3%) 1.92%)
Chinese aerosol 17.1(32%) 0.0(0%) 13.5(11%) 9.6 (10%) 10.0(13%)
(NH,)SO, 7.2(13%) 2.5(12%) 8.5(9%) 4.1(8%) 5.5(10%)
NH,NO; 4.7(9%) 2.6(12%) 12.1(14%) 6.5 (10%) 6.4(11%)

UNumber of samples; ZPercent of the total mass; YBelow 0.5%

11748 v &1l XA =z, 27 83 whol)
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Polissar et al., 2001; Lucey et al., 2001; Dorling et al.,
1992; Ashbaugh er al., 1985). toj-Eo] FHZ dFoA]
T FEAAAMY 2 v gl 4REE o
3t W& 71 =8 AR F ] V)d s,
371 944 2 BAH ATHE 58l 2o
£ 294 A5 & A =34}t (Poirot er al., 2001; Xie
etal., 1999). & AT = 7]22] w&Y 7)o =e}
Q94 A (backward trajectory analysis)S 23+
27 (trajectory end point)L- ©]£3} 23149 BAM&
Foled Fo oogdele) A28 2R A4H 2
g YAFH 4L4md-L PSCF (potential source
contribution function)¢} CWT (concentration weight-
ed trajectory) -4 0]}

HYSPLIT (hybrid single particle lagrangian integrat-
ed trajectory, version 4.7) #|* =4 (Draxler and
Rolph, 2003)°] 4844 =238 72A|7F 54t
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Fig. 1. 75 percentile-PSCF and CWT modeling results for soil sources.
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Fig. 2. 75 percentile-PSCF and CWT modeling results for agricultural burning sources.
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