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The characteristics for the aerosol number distribution was studied during spring, 2004 in Incheon. Optical
Particle Counter (OPC, HIAC/ROYCO 5230) was used in order to measure the number concentration of aerosol
in the range of 0.3~25um. The obtained results were compared with PM,s and PM,, data during Asian dust
events. The results show that the size resolved aerosol number concentration from OPC measurement has a sim-
ilar tendency with PMjo and PM,s mass concentration. During Asian dust periods, the number concentrations in
large particle (CH5~CHS8) increase more than small particles which diameter is less than 2.23um(CHS) and the
same results were shown when PMj, was compared with PM,s data compared with non-dust days, Conse-
quently, this study shows that size resolved aerosol number concentration from OPC measurement can be used
as a useful tool in comparison of mass concentration data.
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Table 1. The channel and size range of an optical
particle counter(OPC)

Size Range
Channel (Geometric mean diameter)
0.3~05 (m
CH1 (0.39_ym)
05~082 um
CH2 (0.64 gm)
0.82~1.35 um
CH3 (1.05 pm)
1.35~2.23 /m
CH4 (174 pm)
- 2.23~3.67 m
CH5 (2.86 1m)
367~6.06 um
CHb (472 ym)
6.06~10.00xm
CHT (779
10.00~25.00 ym
CH8 (1581 m)
22. A% A& AT LAY
A% ro 232 93 944 FAdYE &
Al A PAEA Q5347 E BAs 4N 2
Aoz AAdFLE BEHATE 4 V|2 2004
42 997 E 59 1597HX o FA HlE 7|3t
of AH Q@LHOET PMys ARE 24T 4 LD

27" FH9SEQ(ESM Andersen Instruments)&
ol g3t TR oen, 4A(Quartz filter; 46 mm
dia, 2.0 gm pore size, Gelman Sciences)= 3 A
3 EF Fol AA 4847 &L - FFste] 167 £/
ming @02 AEEF EHHY

3. &4 A 9 2%
31, #ed [z A2 FAS 7] #3 F
a9 1% 3tA 4 AFVIE SAHE o] oo

2EY M T BEE Ho At 4 24

244 5E 5¥ 17d47AA Y A 717 5o AL F

w9 gEHaE 7+ A9dEE 293003 *85726/cm’

(CHD), 13.1034 +86908/cm’ (CH2), 2.2369 +2.0213/

em’ (CH3), 13027 +1.1206/cm’ (CH4), 05419 +0.5490/

em® (CHB), 0.1290 +0.2171/em’® (CHS), 0.0292 +05779/
em® (CH7), 0.0186 +0.5917/cm’ (CHR)Z Ebst
B gtol] e BF HAY ¥E FEo] Y

29.17 %(CHL), 66.32 %(CH2), 90.36 %(CH3), 92.53

9%(CH4), 101.39 %(CH5), 168.39 %(CH6), 1981.01

%(CH7), 3183.69 %(CHR)Z #te] =@v)7} Z7pat

2 AR MEEZE 2 Fkhe A @
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Fig. 1. Aerosol number concentration using OPC
measurement in Incheon, 2004.
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Table 2. Asian dust periods in Incheon, 2004

Asian dust days(Begin)

Asian dust days(End)

Number (Julian day) (Julian day)
1 25" Feb.(56) 25" Feb.(56)
2 10™ March(70) 11™ March(71)
3 30™ March(90) 31" March(91)
q "23™ April(114) 23" April(114)
100 100 & - 105
x -—— Average N
N — - Dust Strom (March, 10 ~ 10 o Ch2 0
—~— -+ Dust Strom (March, 30™) % ST S R _
N “+- Dust Strom (April, 23") £ JQ‘(‘/ A \\ o e ons S %
10 - 5 Mf \"/./\\w’:& =>4 \-\ ,\/l . %
% o /Jw'/h/ \\‘ ”‘:\:},‘};&V\ N ‘é;
ug g, 0.01 %
(3 1 g =
g z 0.001
5
0.0001
13
01 Julian day
Fig. 3. Comparison of the number concentration from
OPC measurement and PMjy mass concen-
001 1 tration.
1 o #og # ok 29 45 A 93 AFTZ 5
d, (Particle diameter) A of }\]Zl'% ?JX]— 7}]_){: =g __'i_%] 7]2]-94 BT
Fig. 2. Comparison of the aerosol size distribution be~ A2 Uir A g Fx doit & 24 A7t &
tween dust and non-dust days in Incheon o] HiF U FEE 12 R Z B A HAMY
during spring, 2004. WAEA G A% B2 Qut FrheeA S
vebdith 2 A4 25 87t 28ka sd #Hi 2
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7 1 m o3t oA drAE-e W7 A 47 o agolA FaEE A gAddE el 9
Fashe A 2 5 A% th 29 4olA B 4 9l%ol CHIZ CH29) & vl
¥ 32 20049 4¥ 23U AT FAY FEWE AE A} V7S HolFE Z=de Aldo] #
e AR AHE Aolth, FH YAAF7IZ QA ¢koir}t. CH3T CH4e| o]2 A= 34}l 7)
Z4% 4% A% FE ARG FUNG QD T 2 F Fau 24 o4 BEsk TAtE 4
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Hog A7zt & AR #7t E7hste A& o 3% CHoolAM 6538, CH60lA 12.098), CH79)
BoFe Aotk 1 382 Ry FtH A A5 A 15799 28l CHRAME 2995z £716tx
N2 ZAW A2 PMoAEZ 484802 488 Qg % & Atk ol€e zddde A% BE
F UEE ¢ F Uk ol AL AN 5T F/E #9s) B o 3¢ 109 A% Al 3
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Table 3. Precipitation days and amount during meas-
urement periods

Precipitation days Precipitation Amount

(Julian day) (mm)
February 26th (57) 04
4th (64) 102
16th (76) 15
March 17th (77) 15
24th (84) 1
1st (92) 12
2nd (93) 1
6th (97) 04
April 18th (109) 2
19th (110) 17
26th (117) 185
27th (118) 135
2nd (123) 25
3rd (124) 145
M. 4th (125) 05
ay 8th (129) 0.4
9th (130) 325
10th (131) 165
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Table 4. Summary statistics for number concentration, surrogate of mass concentration, and mass concentration
of aerosol and weather in Incheon of Korea during Spring, 2004

Variable N°  MeantSD” Min® 10% 25% 50% 5% 9%  Max®
OPC® data (number/cr’)

CH1 (0.30~0.50 1m) 37 2919:473 1200 2339 2717 3108 3219 3301 3456
CH2 (050~0.82 m) 37 1443+587 201 540 1080 1445 1804 2328 2491
CH3 (0.82~1.35 m) 37 271:18 020 066 167 245 342 561 751
CH4 (1.35~2.23 m) 37 157¢107 01l 043 093 147 190 261 477
CH5 (2.23~367 m) 37 062:041 004 018 036 059 073 1.36 1.86
CH6 (367~6.06 tm) 37 014:012 001 005 006 012 017 024 057
CH7 (6.06 ~ 10.00 /m) 37 004:018 000 000 001 001 002 0.03 1.09

CHS8 (10.00 ~ 25.00 um) 37 0.03+0.18 0.00 0.00 0.00 0.00 0.00 0.01 1.10
Surrogate (number/cr’)

CH1_4 (0.30~223 um) 37 4789+1042 1432 3318 4527 5062 5352 60.25 63.10

CH2_4 (050~2.23 m) 37 18.70+850 232 6.40 13.03 1853 2305 31.82 36.97

CH1_7 (0.30~10.00 fm) 37 48701074 1438 3341 4561 5117 5429 61.33 64.82

CH2_7 (050~10.00 gm) 37 1951+£897 2.38 6.64 13.52 1909 2503 32.60 39.48
Mass data (ug/m")

PM:5 (less than 25 m) 37 41361928 1248 2079 29.11 37.43 49.90 62.38 91.48

PMio (less than 10 ym) 32 8355+3362 3706 4965 5917 8672 9823 11642 201.28
Weather data

Temperature (TC) 37 14284218 768 1179 1320 1426 1573 16.92 1854

Humidity (%) 37 63751580 3200 4200 5375 6108 7779 84.17 90.67

a. Number of day; b. Standard deviation; ¢. Minimum; d. Maximum; e. Optical particle counter

AR QBZO0Z A$F EI(right skewed)E B Z(PMzs 2 PMio)9e A#ABAES AdHy HA
A W, TSy ZA9oe 9Feg X9$H B PM:d A9 di @9 dE CH2~CH47A] 0.79]
E(left skewedE UHeEHUTH ol& Mg TE2 A9 =& FFAFE 2 3loy CH6 o4, &
& A77h AL Aol wol FXEI U7l W YA 367 m olFY 2GRt AuAL A
Toln A sro AL Al AV E4F A o2 L2 Ao g Veth PMy AE¢ 3EF g
Zol o Ay Y& Zog godErh ¢dH, &x A Ay AdE Ae s 4HEE PMas
4 FES 2 78 AMEEE AL I AE9Y AuEd wENE tdi DoRE e B
= Ao F vehyich ol ok, CH5~CH67FA 9] iAot PMioo]
FA A5Y FEAAE B AFHoR gt JiXE A#AST gol vAdAst e Auxe
H7] 98t OPCY &4 Anet £ Ao PMes  Hl%d A4S Hols AL & + . o= &4
A a2 BAFE A0 PMpAtEAbele] A A Ho] PMaset FeHA AaAS719 49 5Y3
g 718, & 59 7| As9 d#ste Al A AHAA #EZdFoU PMpAtE Y A #4F &
o B9kt BALE AN 2 Aol Ao F FAidr).
I 57 U dojRE MFrFrry AFsE Ness 5 A A ALGCHDY F$olie dF
2 714817t AFBAE Yepd Aol BolX vE AE9 wmsd ge "“Jrﬂl—rgr AFH
B F %o e AeEzte dudee 22 AuEAS Jegudit o SAHAE A%
EE 070 o449 = A4S yeElldu o Ao #AdEv AREFE $(2003)2 o3 AL
AR eeAR 9 g (surrogate) = A1 7“—’?—%_‘57} 2 oz gedogA 030~050 m F7H B AE Yt
T3 AAE Hel FE Aolth A FEAEE 2 = OPCY &ATAES wWoluy 4zte A4 A&
ZF 3T Aas 28 e 27 A5 v x2E ¢ dAs TAV dun Basio
ok, mEkA oo]RE YAt AV BEE vpof durE oz 7|AEA HA °ﬂ°1§5—°4 Txe 4
g 5 A s Fe AAE ZA B A TR HE FAE Ze s g k. B AFolA
AR F PMpsSt PMpoE F#EAGTI O7IR £ 4 = 714dH0A 233 A 1 d9 711_ ‘3! el &
FRAE ¥t AdE AF v59 olE Ay mxEE 74 AdE A5 5% 28 A% x5 A}
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Table 5. Pearson correlation coefficients for daily mean concentrations of aerosol and weather variables (N=37)

PMss CH1 4 CH24 PMi CHL7 CH27 CHI CH2 CH3 CH4 CH5 CH6 CH7 CH8 TEMP® HUMD
PMzs 070" 07 0717 0720 07 020 073 072" 0727 065 044 044 044" 031 0.15
CHi 4 083 050" 099" 088 060" 093 078 0717 058" 028 020 020 058 033
CH2 4 061" 091" 099" 017 099" 095 092° 081" 054" 036 035 036 043
PMio 053" 062" -012 063 049° 056 063 057 022 018 002 0.07
CH17 090" 056" 094" 080" 074" 062" 032" 024 024 058 034
CH2_7 015 098" 09 093 08 057 039" 038 036 042
CH1 027 001 -008 -0.I8 -035" -020 -0.18 063 -0.04
CHZ 089" 084" 074" 047" 028 027 040" 040"
CH3 097" 08" 056 045 044" 026 048"
CH4 093" 070" 052" 051" 026 040"
CH5 087 05" 052" 024 0.24
CH6 067 063 017 -001
CH7 099" 0.4 0.16
CH8 0.14 0.18
TEMP 0.00

a. Temperature; b. Humidity; *. Correlation is significant at the 0.05 level (2-tailed).
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