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Present study was designed to characterize the concentrations of major roadside air pollutants in Daegu and to
compare with those of Seoul and Busan. Evaluated were the exceedance frequence of mean concentrations of
target compounds(CO, NO,, O3, PMy, SO;) and the relationship for time variation. Two air pollution monitoring
stations(one roadside station and one residential station) in Daegu were selected for this study. In addition, one
roadside monitoring station from each of Seoul and Busan was chosen for the comparison of Daegu monitoring
stations. The data analyzed in the current study were collected from 1998 to 2000 by Daegu Regional
Environmental Management Office. The roadside concentrations of NO; and PMyy and the exceedance frequency
of ambient air standard levels in Daegu were higher than those of Seoul and Busan. Except Os, the roadside
concentrations of all target compounds showed following three distinguished patterns; first, possibly due to in-
creased traffic density, the concentrations increased from 0500 to 0900(LST), second, the concentrations de-
creased from 0900 to 1700(LST) possibly due to the increased wind velocity and decreased traffic density, and
finally, increased traffic density, the concentrations increased again from 1700 to 2100(LST). An implication was
that major air pollution sources shifted from residential area to road-area during rush hours.
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Fig. 2. Frequencies exceeding yearly average value of five major air pollutants(CO, NOy, Os, PMj, and SO2)
observed at three selected sites in Daegu, Seoul and Busan.
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Table 1. Number of days with target compounds con-
centrations exceeding each ambient air quality
standard(AAQS) at selected cities from 1998

to 2000
Exceedance days
Tt AAQS
e AQ Daegu Seoul Busan
co Lower than 25 ppm/lh - 1 -
Lower than 9 ppm/8h - 2 -
Lower than 0.15 ppm/1h 7 1 -
NO; Lower than 0.08 ppm/24h 4 10 -
Lower than 0.05 ppm/lyr - - -
0. Lower than 0.1 ppm/lh 9 1
*  Lower than 0.06 ppm/8h - 7 2
PMI0 Lower than 150 pg/m'/24h 48 21 18
Lower than 80 pg/m/lyr 3 3 1
Lower than 0.25 ppm/1h - 1 -
SO; Lower than 0.14 ppm/24h - - 1

Lower than 0.03 ppm/lyr

Table 2. Concentrations of five major air pollutants be-
tween roadside and residence areas

Classification CO NO: 03 PMp SO
(unit) (ppm) (ppm) (ppm) (pe/m’) (ppm)
Namsan 18 0037 0,010 8 0.012
Yeal -dong (125%) (32%) (51%) (7196)
early
Manchon 0.019
g 08 008 oo 55 0007
Namsan 2.7 0.058 0,017 113 0.017
-dong (108%) (81%) (66%) (113%)
Hourly — eh 0034
ancnon A
—dong 1.3 0032 (1009) 68 0.008
Namsan 19 0040 0,011 & 0012
-dong (138%) (33%) (48%) (50%)
Weekdy 2 eh 0.020
ancnon 5
Cong 08 0030 o 8 0008
Namsan 20 0045 0013 % 0018
-dong (67%) (36%) (51%) (80%)
Season o hon 0027
anc A
dong 12 0033 (108%) 63 0010

Note. Value in parenthesis indicates the difference of the
concentrations between Namsandong and Manchondong.
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Fig. 3. Diurnal variation of CO concentrations by
percentiles at roadside and residential areas
in Daegu.

Ao N9 Fxrt FH4se] mEt dgEA W3t
ogrjgte Ao 2A AAHY vv &
o] FAIT Azbde]l wWE wWile FA
do] m2HA e Hla| B&E ¢ & Atk CO
o] A% FAFNME 0600 LSTO) T 5 A3t
o] 0900 LSTe| 2.7 ppmS YHEIoZN 714 =
L F2E Yeiglen 0500 LSTY %71 14
ppmlE 73 @& 25 E BYu 9EFIME
HAibs SAL ulATIAIR 0600 LST°]3?~-‘?-51
A&ated 0900 LSTol 1.3 ppme 2N 45
=& vehdgled 1600 LSTe 0.6 ppmE QE}%
o024 4% HATEE JYEUAD FHov:ze
E5F 0900 LSTel YelgoezA F A4G7te] u)s
g FFE HAAR, HAFEE EZRAE
0500 LST, FAAFo A= 1600 LSTel 2k Yet
Stk 3E, ERdxded ¢abE2 0900~1000
LSTZHA Hdigke]l X &HY FAHAYQ wt&EFd
A 0900 LSTl Hx& el F ZA542
Holi gled ot Lgde] FAXNGHN £2
Hog o]lFdE AR B & Utk

NOz¢8 %%, gt e Asa F3%F74 2
A3 FAE Bolz glon 0500 LSTo|Z 8¢ At
=3t 1100 LSTel 4% Hxsx=<A 580 ppbe
YERH QA 0500 LSTo 25.0 ppbs RYgozA ¢
F HAFEE Uepddd. 283 BEFAdME
s AL} 2 A7HRE Assted 1000



-2

Concentration (ugm )

Hioil {(ppib)

80

60

40

20

Namsan-Dong

o 0 o0 O

© 0 0 0 g

AR S S S S s S

0
100
80
60 -
40 4

20

Manchon-Dong

°

T T T T T T T T T T T

10111213 14151617 181920212223 24
Time (LST)

LI s

6

Diurnal
percentiles at roadside and residential areas

250

200 -

150

100

50

=]

Namsan-Dong

o

in Daegu.
i
a{iTalafafulufele
Rt SRl

o o ©
5 ©

o

°

°
© 009 o ©
° 0 o o
T 0 o ©° e °©

a o o 0

T T T T T T T T T T T T T T T T T T T

250

200

150 -

100 4

50

Manchon-Dong

Fig. 6.

i

o

a9 © % o C) [¢]
12345678 9101112131415161718192021222324

Time (LST)
Diurnal variation of PMi concentrations by
percentiles at roadside and residential areas in
Daegu.

STel 9% Hu¥=<l 320 ppbE Vel oH
1500~1600 LSTol 9% A% x=9 180 ppbE o

232 e as

EE FARYY wrEEFdAE 1000
STl HAAE Yeld & F2FAE Hola gl

oy =28iAgl JdAbEolA 1100 LSTel o
A& Jebd Z21& £ 9 CO% 2ol 244 ofF

=

60

40 1

20

Namsan-Dong

Concentration (ppb}

60

40

20 1

Manchon-Dong

Time (LST)

variation of NO; concentrations by Fig. 5 Diurnal variation of O3 concentrations by

percentiles at roadside and residential areas
in Daegu.

50

40 -

20

1

=)
L

Namsan-Dong

Concentration (ppb)

40

30

20 1

Manchon-Dong

L e

1011121314 151617 181920212223 24
Time (LST)

Fig. 7. Diurnal variation of SQO: concentrations by

e FAAGAAM TE2WoR o]FF Ao

A

8, NO7F CO 2 SO:Ett ¢ 1417 =4
A GeEldEd olele 9de doME AdFF

percentiles at roadside and residential areas
in Daegu.

LSH

2
= T

=
ST

ut

s} Zo] BFFo] B o2 ofyd wiEdE NO7}

she

742

EE BHshRsol st AsHUA o} 1



gAY F8 E2W g7|edE

A7 Fo NO7t HnAE Yetdte 2E 9
ae, et NOE ZHZAIZHY UJ:%
o] Mg & F AP wg, Ao
&3 ukte okALS EO]E 7‘101/\1 A
A deriest 69
o /‘~ oh;} ]
Zo] Fseutgg ‘QOZMEH SLLE
B oe oL AvAI 09 A, FAE
A= 1400 LSTHl 9% #HusEQd 170 ppbE
vehfiglen 0800 LSTel 4% HA¥ES 50
ppb-ai VGeEleh wrEselAE 1500 LSTd <
% Hu¥E9 340 ppbE YERHR 2T (0700~
0800 LSTe ¥4% HAAEE2 90 ppbE EHTh
o3 Ane A% BFAHIIEAL 80 ppbe E’%E
FAolth LE tE EFE vj3 oF

ri
ot
N

>\' fo > mg X

o

fo i B rlo o =

[o

o2

-

[

2wz do] duxdnct v 2AHAE), o1L
22 AGelX AFA7t HEste AR {713
FE 9 a3siaF 5o FEAe S FI LES
Baletr] wjFo] gut AFE) vA U Ao
ARG gz 9Fo HuAst HE 1400
LSTAA = A2 e HAN & ¢

F At PMpd A, ¥4%F HisEE @EH
hEE 2% 1100 LSTol velgten zkzb 1130,
68.0 pgm & JERAUTE FAFAAN Y dF HA
5= 0400~0500 LSTE 700 pgm o]Qx wH&
ToMY 9F HAFTZE 0600 LSTA JEste
o 460 pgm™¢ FEE JEhAAT

SOz 7%, 4% Hugko FAEIH HE:F
2% 1000 LSTol Yelyr=d 2tz 165 ppbét 8.0
ppbE VU en dF AAsES GAFTIAE
0300 LSTel 100 ppb, B&Eo|AE 1000 LSTol
6.0 ppbi vebsteh, o]gigt Aze NOo v
S Ui RozA z}‘“*%ﬂﬂr dHg #A7
ojvl gt} welr Zh gEol wE A]ﬂﬂl%
& 3 Bd Eim g FAAY
A BE F&Ho] ZITAZHH(0500~ 1100
LSTel =4 Jelgz 2949 ojFo] FAAY
A ERHMRFOZ olFHES B 4 glon, AT
g HARE 2L AYHAZR(0300~
0500 LST)ol vehgeyt Tﬂzlfé% A (PMio—
0600 LST, SO:—1000 LST) % Al J(co NO;
—1500~1600 LST)el z+zt UrE} o Ak

gigo] A&HE W A e AN 24
E7} v Jeiun =2EA9e E2AF A
P?j g5o] AEE7] "ol 4 WA vERE R
o 4 Ao £I, 2FEY HAe A M

il 7]&e] 7+E Aol HAgE BolH,

[e]
.
__‘]5:- 7
A

1 2
&
—?74

S B2
2 =
A9

52 mlo _l

s Ay

743

Aol Haghe dehilz gioh

4. 99k 9 AR

2 a7E U7 EuAde 453 WE
of @ F Tetsy] Yol AT YA
TEF) BE AeH FAX G 2wt vl
37} stk E2RA 99l NOSH PMiy L9 %
dER oA R EA vehen, E2d A
o) PMp SHES A4S 24 AW APT &S

T
233 MEFIAAE AFA P 2A dE

Flf Rl o [

wth 58, dFoNE £E2L AYY BE 2F
22 o7l A5Ae B3l 2719 B &2

ANzl A EA BRI, o]FFEHE AAE
ZaZEAE Boltrt H§2AZY g deste
Ao g et 38, 2 2FEA g 27
Hrag zdyg ¥us] Bd, Cos W7t vt
F EL 4719458%)°] & HEHgETG 233 A
o2 Jepdon I thgo] Mg FACRA %

Zb 428%9(426%), 4179(419%)2 YEbgth o8
U, A9E¢ 238 9547 M gL A9 o
T2 uUelgAg 7H 22 FEE B AFL A
2o yeolrl, T2HY FI] L¥YER F
PMp9 A% A EA BFAA EAG 2 5 &
S Ytz glew, 53] g7 ge 2% PMyp
#Yst AT Ao ey

P LR
D =7, 1994, AEA wlE7t2e] od 7]
a3 g HAE E rjed dicl FHNEA

d, BHF, AL

2) BAH, 3?}7* W A], 1999.

3) &%, $RWA, 2001

4) THBAATY, 2001, THEAITH

5) B73%, 1994, A7 EH7IEZVJZH

6) Kearmney, C. A. and D. B. Dunham, 1986,
Gasoline vapor exposures at a high volume
service station, Am. Indust. Hyg. Assoc. ],
47, 535-539.

7) Nakai S., H. Nitta and K. Maeda, 1995,
Respiratory health associated with exposure
to automobile exhaust II. Personal NO; ex-
posure levels according to distance from the
roadside, J. Expos. Anal. Environ. Epidemiol.,,
5, 125-136.

8) Page, N. P. and M. Mehlman, 1989, Health

effects of gasoline refueling vapors and mea-
sured exposures at service stations, Toxicol.



10)

1)

12)

14)

15)

16)

N
e
i
ﬁ"

o

Indust. Health, 5, 869-890.

Whalen, M., J. N. Driscoll and C. D. Wood,
1994, detection of aromatic hydrocarbons in
the atmospheric at ppt levels, Atmos. En-
viron., 3, 567-570.

Hao, J, D. He, Y. Wu, L. Fu and K. He,
2000, A study of the emission and concen-
tration distribution of vehicular pollutants in
the urban area of Beijing, Atmos. Environ.,
34, 453-465.

Derwent, R. G. and D. R. Middleton, 1995,
Analysis and interpretation of air quality da-
ta from an urban roadside location in central
London over the period from July 1991 to
July 1992, Atmos. Environ., 29, 923-946.
Bogo, H., D. R. Gémez, S. L. Reich, R. M.
Negri and E. S. Roman, 2001, Traffic pollu-
tion in a downtown site of Buenos Aires
City, Atmos. Environ., 35, 1717-1727.

Chan, L. Y. and W. S. Kwok, 2001, Roadside
suspended particulates at heavily trafficked
urban sites of Hong Kong - Sesonal varia-
tion and dependence on meteorological con-
ditions, Atmos. Environ., 35, 3177-3182.
Kourtidis, K. A, 1. Ziomas, C. Zerefos, E.
Kosmidis, P. Symeonidis, E. Christophilopoulos,
S. Karathnassis and A. Mploutsos, 2002, Benzene,
toluene, ozone, NO; and SOz measurements in
an urban street canyon in Thessaloniki, Greece,
Atmos, Environ., 36, 5355-5364.

Jo, W. K. and K. C. Moon, 1999, Housewives’
exposure to volatile organic compounds rela-
tive to proximity to roadside service sta-
tions, Atmos. Environ., 33, 2921-2928.
Fischer, P. H., G. Hoek, H. van Reeuwijk, D.
J. Briggs, E. Lebret, J. H. van Wijnen, S.

744

17)

18)

19)

20) ¥

21)

22)

23)

24)

&

Lingham and P. E. Elliott, 2000, Traffic-re~
lated differences in outdoor and indoor con-
centrations of particles and volatile organic
compounds in Amsterdam, Atmos. Environ.,,
34, 3713-3722.

Edwards, J., S. Walters and R. griffiths,
1994, Hospital admissions for asthma in pre-
school children: relationship to major roads
in Birmingham, United Kingdom, Arch. En-
viron. Health, 49, 223-227.

van Wijnen, J. H. and S. C. van der Zee,
1998, Traffic-related air pollutants: exposure
of road users and populations living near
busy roads, Rev. Environ. Health, 13, 1-25.

Wist, M., P. Reitmeir, S. Dold, A. Wulff, T.
Nicolai, C. E. von Loeffelholz and E. von
Mutius, 1993, Road traffic and adverse ef-
fects on respiratory health in children, Br.
Med J 307, 596-600.

8735, 1996, ti7ledEde HsigEs 2
41’4715
A, 1999, 4 F4AF A9 dried s
T B4, d=874 73537, 8(3), 281-286.
&499g, &438, ¥, 2002, HTFA ZFE
E ALY BS ﬂ%ﬂﬁ%”}‘ TE9 99
354, #5387 18H3 %), 11(12), 1253-1259.

Jo, W. K., I. H. Yoon and C. W. Nam, 2000,
Analysis of air pollution in two major Korean
cities: trends, seasonal variations, daily 1-hour
maximum versus other hour-based concen-
trations, and standard exceedances, Environ.
Poll,, 110, 11-18.

A, 2002, dTA T4 T EA E=
WA o) U7l e AEA, AEUsE, HAEY

[+

e
M



