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Abstract

The aerosol number concentration have measured with an aerodynamic particle sizer spectrometer(APS) at Gosan in Jeju
Island, which is known as background area in Korea, from March 2010 to February 2011. The obtained results of asian dust
events and non-asian dust period have been compared.

The results show that the entire averaged aerosol number concentration from APS measurement during asian dust events
and non-asian dust period are about 341 particles/ci’ and 240 particles/crr’, respectively. During asian dust events, the number
concentration in small size ranges(< 0.4 ym) are similar to non-asian dust period, however, those in large size ranges(> 0.7
m) are very higher than non-asian dust period.

The contributions of the size resolved number concentration(23 channel in 0.25~10.0 gm) to total number concentration in
that range are dramatically decreased with increased particle size. The contributions of smaller size ranges(< 0.4 ym) during
asian dust events are very low compared with non-asian dust period, on the other hand, those of larger size ranges(> 0.4 1m)
are higher than non-asian dust period.

The number concentration in each size range are strongly correlated with the concentration in adjacent size range. And the
total aerosol number concentration are depended on the number concentration in range of smaller than 0.58 um during
non-asian dust period and asian dust events. On the other hand, PM;o mass concentration has mainly affected with the number
concentration in range of smaller than 1.0 ym during non-asian dust period, however, during asian dust events, the mass
concentration has mainly affected with the number concentration in range of 0.65~3.0 ym.

Key words : Aerosol, Number concentration, Asian Dust, Size distribution, Jeju area

LME N N
- B0E ofy e Aol Tolle B G A H
7] Foll ot o2& Fa 7| e d= FEALY Al Bl F5= 1E|aL R A 5
A o) shhzA A AT A Esoll S = = 5ol AFH719] JAFIUA] 1t ol 2 9
Received 20 December, 2012; Revised 27 December, 2012; © The Korean Environmental Sciences Society. All rights reserved.
Accepted 7 February, 2013 © This is an Open-Access article distributed under the terms of the
Corresponding author : Chul-Goo Hu, Dept. of Environmental  Creative Commons Attribution Non-Commercial License (http://
Engineering, Jeju National University, Jeju 690-756, Korea creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
Phone: +82-64-754-3443 non-commercial use, distribution, and reproduction in any medium,

E-mail: huchulgo@jejunu.ac.kr provided the original work is properly cited.



348 s

& v 30] whe} ool et PH4lo] WEENT ek, ]
ool 22 9] 2], A%, 74 B2 A
20 WSS, shaka 24 %Oﬂ 2 21 54o] 217
skich 59l U4 2713 e ool
=4 52l o}»@i 7 el A
sfi5taL H71s5)
C o 8% A A8 205 UelA o) o
of ciigt 177} ehakelA] RAElo] SEe(Kim Choi,
2002; Vyziene2} Girgzdys, 2009; Sharma 5, 2003).
7] ol Frohe ollol2E2] 27]= A= <=
~ 100 ym Z7]21d), WA O 2 2.5 & 7|&E0 2 X
oAt} BlAIIAE PR, 7ol 2 2ila
(225 )& o o, ek, vhegol ofgt ul4t
WX 53} 2o Belx 1S Fol AE v o
70] 2.5 ymech 2R Mié% I} ofeky
g oolA AH HiEEAY Bt Ak 3 s
I o] tf7] FollA 224 o= A E 1914 7L
S AAHE 58] e-euEhe JAEH ol 93]
UL A P g = el s o) i A VAR
o SollA] TRt AP HAES BRaL ke
YEAL glo] 7] Fofl F-fdhe olloj=Eel &
‘*E*éoﬂ ‘é?% °§§> & AaL Jlok
~5¢Y Apolo] FHo F= WAYs=
el HZoll= 7Rt A=
‘Rl‘i} FA A oNA 71+
S e kb 4 BRI BAES Hh
2,000~3,000 km O|AFS o] ESIHA FHFES HE
g 2o} 2|oe] v7|ee] B e ek 3
AR Hi718g ol mlAl 8 9
o] A% = 71l wheh e =, B
gk - 2pdsto] Al elekE Eﬂlﬁ Al AxE
€] E“ﬂ*c’ﬂ izt
o] 2 ol qlAof % [l A s e
del27] Aek WS FL7AL &4 T ARl
A= G A A k. Ak A AR B
71 WA R A 7R3 2 10 m o] =2

€ b= 2o dAF 2ol SRR A7 ole= &
3 TR f}Es Fafole 9478 2.5 m olste
A PARE T 229k o] IeK(Chun -5, 1999; Jung

7] Foll Rfpak ket 2719 ojol2E 5 %
AR oLt sl elA] 4] AA o] 1ol
u] A gao] 2] gro ulIRIAR Hell 7] 4]
A WE 5 AT AhEom ZuIAo] Hla) ¥)
7] ol guto] ol Aol vl
) 2 ApAlo] A QLo 7)ol njA|
2149 e IR A 0w Scka ot
QltiSharma %, 2011; Buzorius %, 1999: Stanier
2004; Bigi2} Ghermandi, 2011). U&F4 0 & u]A|
= ool o] Akso] that 7]ojm i AtehA
AR ol A FRe n)A7] g
A4 Eo] QlAlo] )R Aake Blshe o
B8 Telo) AESER 1 e A8
A Enrks S5k 0 Fast o
o] ¥raj o] met Zlol ool 2% 5
3 A It Yan 5, 2004; Bigi®}

Ghermandi, 2011).

_Iﬁ o2 W

L fo 2 o A Y
M :ﬁ:ﬂ i HU b
20 N _fF

fr

Jut

=2 o4 i or
1
_|>i
7

=

o] =olx|aL

oo} 50] 45wl Tjet AT 72 5% Ao
o ool A7 4= AR B BEEA
9 AP WS, et xe%k%zz 7re] A
B 7JARIAE ool 2% S 4] u ) o
ol Tt A50] o]elA Yk Tamaﬁ— =3

TSRO A THOR FAP} oo 2E 5
3= Gl A= v=o] A-Anrt Bard
HE itk 2787150 W] fdo] ol SuA|
YA =100 nm)of| et A-FATHE go] BHirear §)
tf ol A FAPIZE IR A ofloj2E B4, 2
R} 2] ool 2% 45 WISHE, Q14 ool 2% 4
o 7] BE B4 @ A0 2w v So i
A7) o o] F o H H(Jung -5, 2005; Kim} Choi,
2002; Chun %5, 1999; Choi %, 2005; Vyziene2}
Girgzdys, 2009; Sharma 5, 2003; Stanier 5, 2004;



AR A

Buzorius 5, 1999; Watanabe -5, 2005; Renjian 5,
2008; Sharma %, 2011; Longly 5, 2005; Minoura®}
Takekawa, 2005).
ofolzze] Srmi AU S5THY U o
7] Folxe] B2 - sfta wish 4ol we REs
o] 37 gdelRic) E35] 9194 vy eo] S o)
14 Aol o LE_ k- E}\]Xl(ﬁl—}‘ P‘E s o]Hx%o
1 glo] Glis iR oA 9] oo} 2 St vk
= 48 ThE 542 ekt A7t saE 3%
upARle) 2Ael RS A
o] 024 oo 2 50| 45 w0] 1]
AH AT FIob 1ol A Akl
B ekE o193 YRS
Sl S(aerodynamlc partlcle sizer spectrometer) =
2010 3¢ 145 20114 2 28U7IA] ooj2&
o) A 45 S 253 A} Ale} B A9
g HlaL - BAjslo] Aol AR )

Z ofo]2Z0| 4o nX|e JaFL vts| 14} 5}
A

21, 58x™
AFEs e 2 5E 9F 100 km, %% Joto| =2
HE 9F 500 km, & F572H=250 km A= g
Sl Fat o) 27 Aol AT AHAA
24 501 AoAe] ol ogunel Sug
sholsii ) ol fel3t Xejd 248 251 Y.
E3] 2 A1LE —/,\—og?,i_]— ZAXH(33°17'N, 126°10°E,
AFSARAAE AFA T Tk ) $2B)
S Fig 104 Bz Hho} o] AFE 4% 2 Adow
Ql7ke} Wol A A Zulo] %] ©.91¢10] 7o) Q= o)
W72 m 7 el $1718) 9, AR Dol
Pl ieRe A% ko oF 300 m WolA ik
whehA] o] M|ede] ool 24 ATk o] ool
20| 2714 B o&31aL SRl ol 41 o]
Sl ofolmze] Jake WIS o of 584 A
22 3k8E 2= Q)i 7| o]tk Park 5, 1994).

A9 ool 2E] 5= B4 349

| China o » o

2 QAo ofo]RE S 2A S 9ol A
APS(aerodynamlc particle sizer spectrometer)+= 334k
2 E337)(Grimm Aerosol Technik GmbH & Co.,
model #179, Germany) 24 of2] FAZ-R |82 &
=27 SEA O AAE(Grimm  Aerosol  Technik
GmbH & Co., model #365, Germany)= F-&}510] A}

]_ 1;]_ o] A]AEé]}l._Q_ . _/_\_E jat] ?J—E:]z“ ;{]_‘;_ 02124
A 242, ZEA AL
31 QIth o] APS AHH|= JJFAI-EPOE Q]z}-9] 7H—[~
B E =A5H= vhrlo|t) glo|#] FHE o
olels QUtoll ZARET, ZpolA Alekge] 27]9}
UEE BEsiel PERE Aol Blal e
- A3} Fol A7} mAjE
QA FAI5H

K oop

N
5

jg
U
i

[e]
T o E

47}0 (025 028 03 0.35-0.4-
0.45-0.5-0‘58-0 65-0.7-0.8-1.0-1.3-3.5-4.0-5.0-6.5-7.
5-8.5-10.0-15.0-17.5-20.0-25.0-30.0-32.0 ) 307}
bl St 2= 0.1~1,500 pg/m’o|ck.
18] 31 GrimmA}of| A 7iEeE 2 T3-S o] 85k 4=
555 PMig, PMys, PM o A5 =2 9] FAHE 7hs
3t

APS ZH]E o] &

T ofol2E et 57422010



350 e

939 122E 2011 29 28271
Sogon] 248 Holehs sE o R Y8 T
A7 9|2 gtsto] & At oo 2F 5k X}
22 0|83k 8|1 PMp e ke A4
HoRRE] oF LS km B3] 973 FaATeL
A7elo 527 40) 2AARE ol 31Tk

A% 02 ol

3. Znt 9 jEt

= = =
3.1, AL Al Ol02ES| 5= BE
&= AT7IRE F AFAGIM ASE AL

Table 194 E& vle} Zo] 39 23], 449, 54, 114
27 13], 129 28] 2 F 72k o] 2A yehton A&
AZEE Bl 2417 o] Sl ot 1o Ay
T AR 29417 E9t A& AT AR
uehd off ofol2E Afees 24 STk, W
A= A &A o] A5 F7EE0] AA YepgTh A
SARbo] 7 A SEefl vt BAPIRE &
PMyo =& 17} 94 pgm' 02 FAA] AFA Y
Bt PMi 5 29] of 24l Y= tf7] 5 vNHA] A
Feeol vAs Gl AA Fhen AHAe|
7 A 11hof EARE AL Aol PMyo 527}
749 pgm O 2 w9 = 7hS Herh B Ao
713 9] 735k A LB 71521 400 pgm'S 7|0
= oFgt GA(WAD)S} 43 FAHSAD)R E51%
o AE AP b 2939 15162 Atole] |

[¢F

Table 1. Asian dust events occurred during experimental period
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Event Days Duration(hrs) Range of PM,o(ug/ m‘)”) Classification
WAD": 11hr
1 15~16 Mar 12 100~519 SAD? - 1hr
WAD : 6hr
2 20~21 Mar 14 148~608 SAD: 8hr
3 27 Apr 3 76~148 WAD : 3hr
4 11 May 2 68~94 WAD : 2hr
WAD : 12hr
5 11~13 Nov 29 90~749 SAD : 17hr
3 Dec 6 38~324 WAD : 6hr
7 11 Dec 5 174~250 WAD : 11hr

a) PMjp means the concentration of particulate matter less than 10xm

b) WAD means weak asian dust (PM;o < 400¢g/m’)
¢) SAD means severe asian dust (PM;o = 4004g/m’)
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Fig. 2. Time series of total aerosol number concentration
and mass concentration of PM;o during five month
occurred asian dust event.
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Table 2. The basic statistics of the aerosol number concentration data obtained in this measurement

size NAD” WAD SAD
range(/m) Max Min Mean Std Max Min Mean Std Max Min Mean  Stdev
0.25-0.28 461.5 0.0 81.5 629 2626 285 83.3 60.1 188.8  28.5 67.1 449
0.28-0.30 297.9 0.0 48.9 464  208.6 15.9 53.7 49.7 149.2 16.5 42.6 354
0.30-0.35 403.3 0.0 47.2 53.0 2725 14.2 55.9 57.7 162.3 15.3 453 37.8
0.35-0.40 478.3 0.0 35.1 484 2724 9.4 47.2 52.5 139.8 13.5 41.7 31.4
0.40-0.45 236.1 0.0 13.6 19.6 130.0 3.8 28.2 30.1 94.2 9.3 29.8 21.3
0.45-0.50 80.2 0.0 4.1 6.3 494 1.1 11.6 11.1 355 4.5 13.8 8.6
0.50-0.58 65.4 0.0 42 5.6 50.7 L5 15.0 12.2 422 7.9 19.3 9.1
0.58-0.65 45.0 0.0 1.9 2.7 38.0 1.2 114 8.6 38.0 6.8 17.4 9.0
0.65-0.70 21.5 0.0 0.6 1.0 18.5 0.5 4.6 3.7 18.5 3.0 7.7 4.1
0.70-0.80 61.6 0.0 0.7 1.7 29.1 0.8 6.7 5.6 29.1 4.5 11.7 6.3
0.80-1.0 449 0.0 0.6 1.8 25.6 0.8 59 4.9 25.6 39 10.4 5.4
1.0-1.3 55.9 0.0 0.5 2.1 21.7 0.6 4.8 42 21.7 33 8.6 4.6
1.3-1.6 43.1 0.0 0.3 1.5 13.1 0.4 2.7 2.5 13.1 1.9 4.9 2.9
1.6-2.0 51.0 0.0 0.3 1.8 14.0 0.3 2.6 2.7 14.0 1.8 5.0 3.1
2.0-2.5 110.5 0.0 0.4 4.1 20.0 0.3 34 3.8 20.0 2.1 6.7 4.7
2.5-3.0 84.7 0.0 0.2 2.8 11.0 0.1 1.7 2.1 11.0 1.0 34 2.7
3.0-3.5 48.0 0.0 0.1 1.3 7.9 0.1 1.1 1.5 7.9 0.6 2.3 1.9
3.5-4.0 18.7 0.0 0.0 0.5 4.6 0.1 0.6 0.9 4.6 0.3 1.3 1.2
4.0-5.0 11.3 0.0 0.0 0.4 5.8 0.1 0.7 1.1 5.8 0.3 1.4 1.5
5.0-6.5 21.9 0.0 0.0 0.3 2.3 0.0 0.2 0.4 2.3 0.1 0.5 0.6
6.5-7.5 15.5 0.0 0.0 0.2 0.6 0.0 0.1 0.1 0.6 0.0 0.1 0.2
7.5-8.5 6.6 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.1
8.5-10.0 5.5 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0
10.0-12.5 2.4 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0
12.5-15.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0
15.0-17.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17.5-20.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20.0-25.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25.0-30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30.0-32.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a) NAD means non-asian dust
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