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Abstract

To characterize atmospheric particles in Cheonan area, 5 monitoring sites representing highway area, commercial
area, residential area, and industrial areas were selected, and the mass concentrations of PM10 and PM2.5 were
monitored for 14 days at each site during 2007. The daily average PM10 and PM2.5 concentrations were in the
range from 18.5 to 140.9 ug/m’ and 8.2 to 116.6 ug/m’, respectively, showing the highest mean concentrations at
the commercial area site and the lowest concentration at the residential area site. The daily average PM10 concen-
trations at Shinan (Commercial area) and Bakseok (Industrial area) sites were exceeded the current National
Standard for 1 and 2 days during the monitoring periods. The fractions of PM2.5 in PM10 were above 70% for all
sites, indicating fine particles are the major constituent of atmospheric particles in Cheonan. The results indicate

that PM10 concentrations in Cheonan are at the concerning level, and the control strategy for fine particles is
necessary to address this issue.
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Table 1. Emissions of particulate matters by industrial complexes in Cheonan. (kg/year)
2002 2003 2004
Year

TSP PM10 TSP PM10 TSP PMI10
Local Industrial Complex 1 1,215 1,069 1,182 1,042 1,029 931
Local Industrial Complex 2 2,607 2,437 2,143 2,131 2,606 2,656
Local Industrial Complex 3 31 22 2,750 535 2,947 575
Foreign Exclusive Industrial Complex 334 290 207 199 335 326
Cheonheung Industrial Complex 3,959 3,717 3,826 3,651 3,296 3,052
Others 574 521 446 440 465 460
Total 8,721 8.056 10,554 7,998 10,738 8,000
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Fig. 1. Locations of the major industrial complexes in Cheonan and the monitoring sites selected in this study.
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Table 2. Monitoring periods and average meteorological conditions during the study.

W4 ZHAAAA dFF 71EA 100 pg/m’ e 3

=t

Fahe 24 471 A7 29, 19 BEHY. o4
o 2RARE AL A W7 2

A Gl mel A AR 7ES

PMI0 &

< ThESHA] R3a

A=t

&g BejFct A gdatel PM2.59] 7+ AR

Site Monitoring period Temperature (°C) Relative humidity (%) Wind speed (m/s)
Sangmyung (HA) 2007.6.26~7. 11 25.3 72.6 0.92
Sunggeo (IA) 2007.10.4~10. 19 15.3 72.0 0.69
Ssangyong (RA) 2007.11.5~11.19 6.0 74.4 0.98
Bakseok (TA) 2007.12.3~12.20 3.1 72.0 1.09
Shinan (CA) 2008.1.9~1.23 1.1 50.7 0.96

Table 3. Statistical values of daily average PM10 and PM2.5 concentrations measured in the study.
Sites Sangmyung (HA) Sunggeo (IA) Ssangyong (RA) Bakseok (1A) Shinan (CA)
Mean 55.6 62.5 48.6 64.6 68.2
PM10 (ng/m>) Max 93.8 77.4 57.4 140.9 108.9
Min 18.5 39.0 36.7 36.1 38.3
Mean 44.1 48.9 38.7 474 49.6
PM2.5 (ug/m?) Max 79.4 58.6 49.9 116.6 101.3
Min 8.2 32.8 30.1 28.7 24.0
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(a) Sangmyung (HA), (b) Sunggeo (1A), (c) Ssangyong (RA), (d) Bakseok (IA), and (e) Shinan (CA).
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Fig. 3. Distributions of PM2.5 and PM2.5~ 10 concentrations according to wind direction at (a) Sangmyung (HA), (b)
Sunggeo (1A), (¢) Ssangyong (RA), (d) Bakseok (1A), and (e) Shinan (CA).
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Fig. 3. Continued.

AR F 7P ¥ PMI0Z PM25 58 vERd
ARRA 9] A SAHARY Ag-, FF2 BE5FIH
o} iR e} vlARA] 2E T 3oﬂ uehd ul
gt o] TEF TA FHol ¥2 TEF e
At ol MM FTA DA %2321%34 THE W
o= PMI03 PM25E vef w&sle AldEo
F2 A7) diez Ay vpAwez Ay
AGel AGSHAAE At vAbAE Fo =2
7b AT M e R 22 vEE 2AUAE
TERE Ui W2 Aol FAH vaAe] 3
Aol B e, ARk 2 v =E vehT 9
o, 7} 49d F2 W&ol M2 9FE BeFT

e MEE L R PYE IR

3o}
4.4 B

Ak F8 AAHE 7] F YA} B &
AR3pe B3] 98, 570 SAAAL A s
PM103} PM2.5& &A1 BAsl9g 2A7)17F 5 o

7 PM10Z} PM2.59] HHF55E 717} 48.6~68.2
ug/m’#} 38.7~49.6 ug/m’ 0.2 #=x ¢l om, A A]
A3 AR o] T2 A Qe v|s] AH oz =2
TEE Jepdth 53], ARGl 4SS RA



Dust Monitor-&-

ARG MMEAHAHANNE A7 F U
dHF PMI0 3= 7|29 100 ug/m’ S 2343 &
Ade] #EHT A FARAHAA PMI0 F A
A}l PM2.57} X}R|3= B|&o] 70% o]Ate = 1}
ERt, PM109] F8 AJE-2 v dAd S Feldd &
ATt ojAkel Al Hebrle] PMIO Lg% A
Holl wie} & = "7 7)EE BEATNA] B
3 pEYE HodFm, o9 I AdE $siME 2
UAE = PM109] 228 spA)5kar 9l vAl 3]
A2 A S H3 A £ 0] e AR
o2} 3 7+ ZARAHE zdixtel PM2.5~ 103}
oA Akl PM2.59] d 5 = s g E3E
= RES A SAAHER Aol AE el
™, PM2.5~ 10 A ZAA AN AZE =
W3t w9 wlv]ebA HEE vk vbd PM2.59) 7
T EEFEAIE] AEAAH ARG F AA

AR A 6A13H 9x18h @3 TA o] Fol B
OV we rug uele U WS de,
)T 2R A o F2Ro) WAV F

8L

EX
=R %é{‘—qﬁ—r?\l?’i‘:}

o] &8 HrAl Wy] F PMIO, PM2.5 S HEA A} 375

1 & 8

FHIA AT (2007) H7{ 2953 HES B 2005.

7iuled, =A3(2004) Portable Aerosol Spectrometer] Al-&-
A Ho), 1R EA e A,
93-97.

LM% 2007) Ao A7) F AR ¥
718-A8k3] 4], 23(1), 132-140.

garAkol whA] 5 (2007) 20061 27} Ak wtA] Akl-E3k

73X (2007a) 7AW A] 2006.

37 B.(2007b) A EA 97} 2006, A|195.

Colls, J.J. and A. Micallef (1999) Measured and modelled

concentrations and vertical profiles of airborne

g, ey

particulate matter within the boundary layer of a
street canyon, Science of the Total Environment,
235,221-233.

McMurry, P.H. (2000) A review of atmospheric aerosol mea-
surements, Atmospheric Environment, 34, 1959-
1999.

Seinfeld, J.H. and S.N. Pandis (1998} Atmospheric Chemistry
and Physics, John Wiley & Sons: New York.

Smith, K.R. (2002) Why particles?, Chmosphere, 49, 867-871.

Viana, M., X. Querol, A. Alastuey, G. Gangoiti, and M.
Menendez (2003) PM levels in the Basque Country
(Northern Spain): analysis of a 5-year data record
and interpretation of seasonal variations, Atmosph-
eric Environment, 37, 2879-2891.

Willeke, K. and K.T. Whitby (1975) Atmospheric aerosols:
size distribution interpretation, Journal of the Air
Pollution Control Association, 25, 529-534.

J. KOSAE Vol 24, No. 3 (2008)



