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Estimation of Source Apportionment for Filter-based PM, ; Data
using the EPA-PMF Model at Air Pollution Monitoring Supersites
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Abstract The objective of this study was to estimate PM, 5 source contributions using the filter-based PM, 5 data collected
from the two air pollution monitoring supersites. The PM, 5 samples collected at Seoul supersite and central region supersite
from January 2014 to December 2014. This study used EPA-PMF model to estimate the source profiles and their mass
contributions. In the case of the Seoul supersite, the average mass was apportioned to secondary nitrate (24.3%), secondary
sulfate (20.8%), vehicles (15.7%), wood/field burning (13.8%), incinerator (6.8%), coal combustion (6.7%), industry (4.2%), oil
combustion (3.4%), soil (2.5%), and road emission (1.8%). In the case of the central region supersite, the average mass was
apportioned to secondary nitrate (25.3%), secondary sulfate (20.7%), vehicles (14.1%), coal combustion (13.4%), wood/field
burning (8.4%), soil (8.1%), oil combustion (4.4%), aged sea salt (4.0%), and industry (1.6%). As mentioned before, in order to
prevent the occurrence of high concentration of PM,, it is necessary to intensive management of secondary nitrate and
secondary sulfate. Although, the PMF model has many adventages, it also has several disadvantages. Currently, the
standardization of the PMF modeling procedure is in progress, so it is suggest that researchers can accurately estimate the
source contributions.
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Fig. 1. Location of the sampling sites.

NO;-, CIN)S EAs5ch B¢k ghaAdEo] B2 A (organic carbon, OC)2F YAFFA (element carbon,
OC/EC 24}7] (Sunset, USA)E ©|-§5t] TOT (ther-  EC)E 2AIStA o™ ZAAF 82 th5o] 23S
mal optical transmittance) E45-& 0]-85to] f7|&k  F1T 4= QITH(NIER, 2019; Jeon et al., 2015).
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Table 1. Summary statistics for the PM, 5 (ug/m>) and chemical species concentrations (ng/m?>) used for PMF analysis.

S/N Ratio Min. Median Max.
Seoul Central
Seoul Central Seoul Central Seoul Central Seoul Central

PM, 5 W w 9.0 9.0 3.548 4.056 22.036 25.467 97.649 103.778
oC S¥* S 10.0 10.0 1681.019 1529.227 4947.702 4763.286 16384.543  12562.293
EC S S 8.9 9.3 384.596 594.258 1671.507 2064.929 5295.974 5738.313
50,2 S S 8.1 8.0 261.553 261.553 5527.490 5327.155 31353.975 28049.250
NO;™ S S 6.3 6.3 154.848 154.848 2261.381 2559.684  26957.992 26391.028
cr w W 0.8 1.4 120.633 120.633 120.633 120.633 1831.500 2245.750
Na‘t w W 1.9 1.7 57.539 57.539 152.908 147.648 611.632 516.834
NH,* S S 5.8 57 314.236 314.236 2709.079 2847.877 18447.464 16648.958
As S S 7.7 75 0.268 0.268 3.685 3.453 22.050 16.013
Ca S w 6.3 6.5 4.480 9.738 41.240 46.574 471.897 1046.864
Cu w w 4.8 4.6 0.990 0.990 5.478 5.156 31.351 19.211
Fe S S 10.0 10.0 7.822 24.980 120.090 135.690 656.384 1046.338
K w w 8.4 8.4 32.005 37.191 272.622 278.038 1467.732 1578.703
Mn S S 9.4 9.5 0.249 0.249 9.452 10.336 40.900 65.260
Ni w W 54 6.3 0.194 0.194 1.302 1.597 8.945 28.023
Pb S S 9.1 9.0 0.660 0.660 18.591 21.099 101.750 139.001
Si S S 8.2 8.2 94.894 99.603 735.220 735.288 5149.421 7877.901
Ti S S 7.2 7.1 0.532 0.532 5.770 5.332 49.756 82.646
\Y S S 6.7 7.0 0.265 0.265 3.508 2.621 27.855 13.808
Zn S S 9.9 10.0 4.479 9.224 54.922 58.742 229.307 213.115
*W: weak variable, **S: strong variable
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Fig. 2. Source profiles of the resolved sources measured at the Seoul supersite (left) and central region supersite (right).
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ohe] 257 © FA) BT A5 27 L1
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o] vlof 322 7|0 =8 Lehjsict. 41l Tl
2 Aol BARlo] Fe S|l AT FE]
=

T, TR SY Y §14 2 d92 NO,y”
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N P 7= E AmHH Hf A5 7)o
T Hop 9P AsAke] 710 o w2 2 HAlE
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LAY F el Ao ZAE QI S| H$-
o5 (4.69 pg/m’, 24.8%)°] 7HY £ 7|0 E Y
Efglon, HEY] A= 7HE (4.72 pg/m’,
247%)°] 7HY =2 7195 UEll= Zos A
HAch A5AF QU] Bee F X B 5 7]
ALKk £ 7]t o o 2 02 1
ERiT.
Tl YN SHEE ST du |
&L CI, Zn, Pb 50] F& 7|45} =2 HZ] (road
dust) Qo2 AAT
71 E= 0.50 pg/m’

e}

ol

Sr= 7 |2tEstE|x| H 36 2 M| 5
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Fig. 6. Long range transport pathway of air mass 3-days backward trajectories arriving at Seoul supersite using the HYSPLIT

model for highest soil source contribution in 27 May 2014.

o] ALE 121 pg/m® (4.0%) = ZAME QI =
2 SR S oA ALHEe ZH2F 0.68 g/

m® (2.0%), 1.37 pg/m® (3.3%) 2 7H &2 7|o=E
UEHo] 2 A o] Yoz pedrt
S 240 o]y WA 2A9e ECot It

2 7|0 & dl= Ao R ZALE| o] A7) (incinerator)
e ooz B23519th (Chow, 1995). A7+
H ed9e AL4 (3.23 ug/m’, 9.6%)°] = A
of Hloll =] 7]osk= Ao = yERstth

T ST ofF WA, FHA ST oA
Ha] @ JYL XA A (coal combustion) LG
2 7503tk As, K, Mn, Pb 5°] & 7|ofst= A

02 ZAME| Q1O W (Belis et al., 2013), Al=AF 7]7F
o e B FHES Bt 7= 7 1.94
ug/m?, 4.09 pg/m? (6.7%, 13.4%)2 e} SHA =
o] 7|7t ol Hls) 2H] £ 7] =E
et ek AEE gt Zlojee ALd] A%
3.12 pug/m>, 6.51 pg/m’ (9.3%, 15.5%) 2 AXt=lo] of
E Aol vlel w2 7] E UEho] gRtA el

T2 JeRodh Aeds e d¥e] 35, 38 7)o
T AY fARE Ao &2 ARSI

TEH ST npAul, SEA S A A
eHYe ER/AAF A7 (wood/biomass burning)
eddoer ERsIYlon, 8 FAG= K, ClI° &
o2 A4#A It (Harrison et al., 2012; Zhang et al.,
2010). CI"9] 74 H7|&9] A2} A 4
24 27t oll A iEEY, B E A4S v ot
o] 0ce} Ko| viEH T AEE 7oz e] ¢ A
2480l 22} 6.42 pg/m’, 4.93 pg/m’ (19.1%, 11.7%) =
AitE]o] 71 =2 71 = E VER SITh

AA ZHH PM,; 55 @ REPEH PM,; 5
Zkoll thet AFALIE (scatter plot) 2} ZR = Fho] &nf
U AA FE e AWstertE Uetdle 2R8AS
RHF2 Sl 9 FHE 25 0.96 (A 5& 319
Hol7} PMF Rdllof o el H o] oF 96% A
B o2 ALtEo], RYlH Auprt ol gt 4
= Uedle 202 Al Enh (1™ 7).
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Fig. 7. Comparison of predicted PM, 5 mass concentrations
from the PMF modeling with measured PM, 5 mass concen-
trations for each sampling site.
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