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Analysis of the trend of atmospheric PM10 concentration over the Seoul
Metropolitan Area between 1999 and 2008
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Abstract

The trend of the PM10 concentrations in the Seoul Metropolitan Area (SMA) is reviewed and
relative contributions of major contributors (paved road emissions and long-range transport
from outside the SMA) are discussed. It was shown that the PM10 concentrations in the SMA
have generally decreased except Incheon between 1999 and 2005. Further, it was identified that
the difference of the PM10 mass concentration between the roadside stations and urban
ambient stations has decreased between 2004 and 2008. Based on the emission estimates, it was
suggested that the reduction of resuspension of aerosols on the road is the major reason for that.
Based on the modeling results, it was identified that outside effects be about 30% of the ambient
PM10 concentration in the SMA. Further research and policy issues to identify major sources of
PM10 in the SMA are discussed.
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Fig. 1. Trend of the ambient concentrations of sulfur dioxide,
carbon monoxide, TSP, and lead in Seoul
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Fig. 2. Trend of the ambient concentrations of nitrogen
dioxide and ozone, and number of vehicles
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Table 1. Comparison of the PM10 mass concentrations
among the megacities in the world (unit: pg/md) (3
%+, 20053, 2008; AIRPARIF, 2009)
Year | Seoul |London| Paris | Tokyo |New York
2001 . 20 20 40 C00) | 28 C97)
2005 58 30 21 32(03) | 16 C00)
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Table 3. Trend of yearly average ambient PM10 concentration
accounting for monthly, weekly, daily average
temperature, relative humidity, surface pressure
(unit: ug/md) (=437 1314, 2007b)

Year Seoul Incheon Kyunggi
2000 57.8 435 55.4
2001 58.7 42.1 60.3
2002 58.4 45.1 60.9
2003 57.8 50.6 59.2
2004 50.9 53.0 00.8
2005 50.8 54.3 613

Table 2. Number of days of the high (over 100 g/m3) and low (under 20, 50 g/m3) PM10 concentration event in Seoul (A2&

H 4], 2009)
Classification 2001 2002 2003 2004 2005 2006 2007 2008
No. days over 100 fig/m3 59 55 58 33 37 33 49 27
No. days under 50 ug/m3 123 125 130 170 180 172 170 189
No. days under 20 pg/m3 10 19 12 11 20 28 28 28
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Table 4. Trend of the difference of the ambient PM10
concentration between the roadside stations’
average and urban ambient stations’ average in
Seoul (unit: pg/md) (425 A], 2009)

Year 2004 | 2005 | 2006 | 2007 | 2008
Urban 61 58 60 61 55
Roadside 73 70 64 68 59
Difference
(Roadside-Urban) 12 12 4 / 4
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Table 5. Concentrations of particulate PAHs and EC in the tunnels and ambient air in Seoul (4-&5 ¥ A], 2009)

Namsan 3rd tunnel Hongjimoon tunnel Yangjae ambient air
2007 182.5 117 27.1
PAHSs (ng/m3) 2008 122.3 109 15.4
Difference (%) 33 28 43
2007 32.5 74.0 7.22
EC (ug/m3) 2008 239 447 4.04
Difference (%) 27 43 44




66 EEILEILH19E M1Z

a0 A= Asak 53] A AL wiE Fake]
2 UEREATE Ag dael ARzl ofgh JgF
%= ol whebal= Al ekt 2SS aLefstd
g i 34 Aot s, 53] AR AHsA
i GRS vepdckar glshrl= et d
o] AaAFsA uiE9] A|3#Q] PAHs?F EC A%
w7t FAE edn o2 gt oi7|ek 34 &
ol& Holi it} webA ARAsA AFsstol
£ 2 AR sEE FRH R Al
el = geet w5 AL Hasi,

ER2o|A HAlElE Wx]o] 2ol TRHEH WA
(silt loading)2 2000t} 2HE oA &
o] AlFtE|glom 20065 &7 3147 Sk}
ol Algy Q= &4 AmTE A= Q1T A
= T8 =R A o] HAIRRF gk 015 # 6
ot & HAF QAR Q1] oll= 19 21 e
7|17bel| ol 1/3 Hr i FolE90aL, A& 4%
01]5 23-60% rAdhe HEe $Eiém(%% L%‘

Y, 2008a). = HIAH 7L
E}E} M2 ThEol%l =2 3H U Wﬂh Z}i—a— 2005
| 713 ST APRE ARgSkslon, o] o ARg-
A& Q1A =2 wH HAFRFe] 2447 0.061
7} 0,103 g/m?o] ek, whebA 20089 1€ 2005
d gk 242F 40%, 60% Ak 7r2gt Zrolch,

EAER vAbER] &R, O R e
I E29| AR vjEAlFRRE APJE B
At 2] & A4 E 2006 1| AP-42004 AHE
A& skl ARg-skal loh(= e ahshe,
2008a). ZYEE HlAF

o WA 7 s RS O

_E]
A Ao 26 HS ol st Ao

-

o

%

A% AL ol

+2], 2008).

A ()3} Zeh@= e

_|0|' H-HN’

E kX (sL/2)"95 s (Wi3)5 % (1 -

E : v} & 4| 4=(g/km)

k: Q727 of] wh2 8 A S(PMI0; 4.6)
sL: 3 silt 3-F(%)

W : 38 7 Z}-(ton)

P:0254mm oA} 7} A4

A& : AP-42,2006, 13.2.1 Paved road

A& 7 20050 & HATHA] HjE2
9382E L2 7| krolEo A, & AsAt
Z7} 20| o3t uijE 2176E R} 4u) o)A e
o7 HWrtEeHE= 7|84 58], 2008). #H
A ko] 50% Akt =2 HlAMHA] = 30%
B, & 2800F ALY HAastE Aol o=
20054 thH] 2008 A-sA} HjE7FA0f| A1) S
A4k 540 P4 Atk weka] E2H &
2ol wAEA] FE7F FASUTE ol R
HIAPHA] wiEo] gt o] Q. YQloR Hoj
o, AARs A Agelst 5o AsAt MiETs A
ZHE 3 7)odst Ao 2 Kol

TR0 FHHA|GEFO] AAagt A9
o] & 4 Utk EEFHUAE= FAR
S B Ao A S AU, AFsA}
o A WY Efojojut Bejjo], &R upi
A HiETEAe R WA Fo] ERo| é‘@f&
Aot} AFat Py 2 Azt o] 717t
A BHAlE EkE Ao|BE, Elolojuf Hio]
A, B2 upio] ot WA WARRS A4 HekA| ¢
FE Aotk AFs At g kA 2ekE HAE A
A4S GANE 28 FHHA R frAgs B

P
4% 365 M

2o

ol 2

2 HO
_|>i

ofl ;O

S

mlo

Table 6. Variation of the paved road silt loading values in some roads in Incheon and Seoul (unit: g/m?) (=5 27 7}5+-9, 2008a)

Dec. 2006 Feb. 2007 | Early May 2007 | Late May 2007 |  Jul. 2007 Jan. 2008
Sukbawi 0.083 0.078 0.086 0.092 0.158 0.044
Incheon
Bupyong Sinchon 0.099 0.078 0.096 0.048 0.104 0.039
Sinsadong 0.117 0.040 0.067 0.058 0.032 0.044
Seoul Yeondungpo 0.039 0.025 0.058 0.031 0.060 0.022
Seou
Sinchon 0.053 0.058 0.077 0.077 0.046 0.035
Cheongryanri 0.060 0.055 0.107 0.119 0.041 0.046
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Table 7. Estimate contribution from outside to the PM10 concentration in SMA based on 3-dimensional air quality models

Chemical transport model Meteorological model Outside effect (%) Reference
CMAQ v4.3 MMS v3.6 40~50 75 (2004)
CMAQ-MADRID MMS5 v3 Jan.: ~15, Jul.: ~30 22314 31819 (2006b)
CMAQ v4.6 WREF v3.0 30 < gt 71874 51 3] (2008)

Table 8. Estimate contribution from outside to the PM10 concentration in SMA based on receptor models

Model Used species Outside effect (%) Reference
CMB PM2.5 chemical composition Spring: ~33, Fall: ~10 ]Q A = (2005)
PMF PM2.5, PM10 chemical composition PM10>25, PM2.5>30 2174 7F8kd (2006b)
PMF PM2.5 chemical composition Summer: >35, Winter: >25 27 5 (2005b)
CMB PAHs in TSP >40%, dominant in winter Lee and Kim (2007)
CMB, PMF PM10 chemical composition <48% (including SOA), ~25% h=l 71 2H74 83 (2008)
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