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Estimation of Potential Sources of PM10 in Busan Using PSCF Model

Do Woo-gon+ ,

Kim Min-kyoung, Yoo Eun-chul, Lee So-lim and Park Gee-hyeong

Air Preservation Division

Abstracts

The purpose of this study is to find out the air flow patterns affecting the PM10 concentration in Busan and the

potential sources within each trajectory patterns. The synoptic air flow trajectories are classified into four clusters using
HYSPLIT model and the potential sources of PM10 are estimated by PSCF model for each cluster from 2008 to 2012.
And the potential sources of PM10 are compared with the anthropogenic emissions of PM10 in east Asia developed in
2006 for the NASA INTEX-B mission. The annual PM10 concentrations in Busan decreased from 51 ug/m’ in 2008 to 43
ug/m’ in 2012. The monthly PM10 concentrations were high at a spring season(March to May) and low at a summer

season(August and September). The cluster2 being made up of the air trajectories from the eastern China to Busan

through the west sea showed the highest frequency, 44

%. The clusterl composed of the air trajectories from the inner

Mongolia region to Busan through the northeast area of China showed the second high frequency, 26 %. The cluster3

and 4 were composed of the trajectoies originated in the southeast sea and the east sea of Busan respectively and

showed low frequencis. The PM10 concentrations in each cluster were 47 ug/m’ in clusterl, 56 ug/m’ in cluster2, 42

ug/m’ in cluster3 and 37 ug/m’ in cluster4. From these results, it was proved that the cluster] and 2 composed of the
trajectories originated in the east and northeast area of China were the causes of high PM10 concentrations in Busan. The
results of PSCF and CWT model showed that the potential sources of the high PM10 concentrations were the areas of
the around Mongolia and the eastern China having high emissions of PM10 from Beijing, Hebei to Shanghai through

Shandong, Jiangsu.

Key words : PM10, HYSPLIT, PSCF, trajectories cluster

+ Corresponding author. E-mail : dou777@korea.kr
Tel : +82-51-309-2928, Fax : 82-51-309-2929

i
2
=
e

HAG A5 un% FAAYG AR
&, FAAGANY um



PSCF 29 283 %429 PMI09] 29l 374 1%

HlE Wnl olle} XEHoRE iR Il
AXE ST IS U A ke b
opx| Yol oJste] thdet IR|Edo] WASE T
H7129S 7FAl7le ofe 7H 21E /AL
ATk PM109] o 7184712 A%t H4to] 50 ug/
m’o]a}, 24217 o] 100 pg/m’olste A4
o] glom Raxede] PMI0 (BT FEE 2001
W 60 pg/mol|A] 2012A 43 pg/m’2 T S0
A7t BA7EE EShEA Aikdgog 7kaslar
Sl FAolth. Ty 2413 $371F % 35
001 603]ol|A] 20073 39732 =LA Z7}s)
gor 20114 2213), 20123 10432 774K 1
WA B 57 Holn P B e dE
A W& 201079 w2H 5221 PMI0 #ij&%
2 201043 116,808 ton© 2 200613 ©]& Myl o
2 7kt glenP) ool 739 20109
3,092 tono.Z H=thu] ¢ 26 % FFoL} tE
Bk t2A 2008 o]F Frkeke FAIE
Ho|il lo] PMI0S] thgh |73 mleo] AlF
&t Aoz melrh

u AR o] A AE 2 vl E A A9 H
E9o] glom yi2vy BEAES 23} W T U
3 AZE Fato] AAETE B rAvAE B
AFAEE 7HA17] Wl F9= AAZ ] 91X
3k S-EluEle] A THoR FE AAY 5%
o 93 JaS wol W glom et} YEA Y
o] 9JA|9} % AA ulgze| wet % Aol ot
2A yehrle P, $eluete] 4 = )

™

rr
)

—

A ulEds) A1) BA gH ol A= o
of s} o= ti7led Az, 7|1 #e) A
2 9 5o AAFHS M Ri=A] s
oo} k= ot by W71y FPARE
ol-gsto] ey} 83zt WAE sk o

P
I

Aol S T sl FAUA|, B o]
] =}

71982 H7ksk=dl ARSET HlEY] e
xg F4ske e AL A, & e e
2 FEAR 2% 3717 dH(backward
trajectory) S #Aste] LA AS FAsH = ohH
Aol 371919 G dssh SAH PHE
(FERH BE RS 2SS 27 O 4
o TAYS FAsks Wl ARHEA Stk
PSCF(potential source contribution function)
de 5g7olNe B Auet 49 ARE 2
Fato] e FFS FE B that 9
RS YeiFE TY BYOR V| @BAY B
B9 33 5ol 7V ol AgEL . Fje)
A5 olguE AeAle] EHAHAN 249 5
FEE $AS D PSCE 2le ol §3iel wae)

al

T gl Fek

PSCF RES A83le B, o|l=ghEgd] s
o) PMI0 @ H9S 343193 Zhu et al’e
HYSPLIT 2&& o]83dte] F=, wo|dl] =&
< 7IF9Es ERstal e PMI0 % 54
7 g3 HlEY9S =439 Kocak et al”&
PMF ®2d-S o]g3le] o]2ghEol| daks vX|&



196

PM10¢] Hj=92
S #-gato]
th Li et ale Z=,
PM109] 3 viE-s Fotat] 40}04

¢} PSCF =d& 01&8}04 QA s
T wiEde] AAE F}irﬂr. é%oﬂ%
Jo] mZe] ﬁé;’A GRA o] th}o]
PM25 31%5% AREge Oﬂfﬂfﬂll% A4S PSCF =g
ol-g-ato] AT nprk Sk

ﬂll

o

R

et al"

=

Asle] H 5:d7H2008 - 2012)
&-& HYSPLIT 2 °]£’~6}

EREC RS

Hl &S Totslal FAE 9] REE ALk
t}. o]2 Eslo] RAx|Y PM102] HHg-%_ QANs
T AR Y V| 2AEE E8-5kala
=g

—l—’

=2
'
to

O{N
e

5\
o
H

A

%o}gau} 2013
I7Ne] EAN7ISEaT} #-FH]
, FRAS, AR, FAAE

wEA FxHo] 9k Fig.
7o W]l A ] 7| edSA
o S Uehd adoltt He] 7Y
7] 918ke] 2008 - 2012\, 51%te] SHAEES
oz slglal 7t 4] APFARE AL
e AAge 72t SHa0lM 4" AR

rﬁL
2
=
)

—_

Olﬂ K
%0,
lo
H

K

12 o 12 nf
oo
1
A

re

ae’
=
rlo

2
b
O
I
b

)

12
o]

o

filo

=

=2 [Z5=1
g Hirste] Altstom S oF 59
g5 Azl f18te] ¥ 7Fsg0] 75 % (Y A=

/ |
Daejeo- dong;- { ]

b

i
gL o Y

.......

Dewcheonyégr-'l'g“ ’\\g_

y

g
.

‘Yongsuri
]

Bugok~dong. LS

7

\Mfeongjangfdms./

10 Kilometers

Fig. 1. The locations of air quality monitoring stations in Busan.
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Fig. 2. The Change in TSV according to the number
of clusters.
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Table 1. The weight functions being multiplied into the PSCF value at each cluster

Cluster1 cluster2 cluster3 cluster4
Grid structure 53x89=4,717
Number of trajectories 405 514 148 143
1.00(12<nij) 1.00(15<nij) 1.00(4<nij) 1.00(4<nij)
W(nii), weight function 0.70(8<nij<12) 0.70(10<nij<15) 0.70(3<nij<4) 0.70(3<nij<4)
), Weig 0.42(4<niij<8) 0.42(5<nij<10) 0.42(2<nij<3) 0.42(2<nij<3)
0.17(nij<4) 0.17(nij<5) 0.17(nij<2) 0.17(nij<2)
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Fig. 3. The annual mean and standard deviation of PMI0 concentration(left) and the monthly mean PM10

concentration(right) at each year.
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Table 2. The comparision of a meterlogical variable between top 10 % and 10 % lower PMI10 days

PM10 N. of days wind speed relative humidity cloud amount  N. of haze N. of mist
(ug/m®y OO (m/s) (%) (1/10) days days
Upper 10 % 93 118 2.9 56.2 3.3 90 53
Lower 10 % 25 134 3.4 52.0 3.7 - -
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Fig. 4. The comparision of the incidences of wind directions between top 10 % and 10 % lower PMI0 days.
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Fig. 5. The backward trajectories within the four clusters.
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Fig. 7. Frequency of occurrences for four clusters in each month during the study period.
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