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Abstract

To reduce the vehicular emissions of air pollutants, various traffic control programs (TCPs) have been used. In
2002, two TCPs have been implemented in Seoul and Busan, respectively. In this study, based on the study results
on the effectiveness of the TCP in Seoul (Kim et al., 2005) and Busan (Lee ef al., 2006), emission reduction by the
TCP in Seoul was estimated and their contribution to the ambient air pollutants’ concentrations was discussed.
During the TCP period in 2002 at Seoul, emissions of air pollutants were reduced by 35% for CO and NO,, 80%
for HC, 23% for PM,,, and 24% for SO,. Vehicular emission reduction affected the ambient concentrations signifi-
cantly for NO,. However, for SO,, vehicular emission reduction did not affect the ambient concentration significant-

ly. For PM,,, vehicular emission reduction did not affect the ambient concentration significantly if considering

fugitive emissions.
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Table 1. Comparison of the studies on the effects of traffic control programs (TCP).

Kim er al. (2005)

Lee et al. (2005)

Target area Seoul metropolitan area
Target sources
Period

Analyzed pollutants S0,, NO,, PMy,, O,

Estimation method . .
the similar meteorological cases

Main feature

-TCP worked effectively
Results

Passenger vehicles, trucks, industrial facilities

2002 World Cup (5/30~31, 6/12~13, 24~25)

Concentration changes due to TCP between

Try to minimize the weather effect on TCP

~More efficient in the afternoon than morning
~Reduction effects: SO,>NO,>PM,,> 05

Busan

Passenger vehicles

2002 Asian Game (9/29~10/14)
SO,, NO,, PMy, 0;. CO

Concentration changes due to TCP among before,
during, and after the TCP

Try to analyze the major variables that affect the
air pollution during TCP (e.g. ventilation effect)

—-TCP did not work well due to meteorological
effect

-S50,, NO, and PM,, were high near to the
stadium
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Table 2. Traffic volume in the Seoul metropolitan area
boundary in 2002 (unit: vehicles/day).

Both
3,062,642

Outflow
1,553,782

Inflow

1,508,860

Total

(Seoul metropolitan police agency, 2003)
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Table 3. Variation of the traffic volume at Seoul during the TCP period compared with the normal period in 2002 (unit:

vehicles/day).

Gasoline Diesel LPG

Vehicle type
Normal TCP Normal TCP Normal TCP
X-small 70,022 56,397 16,383 13,196 11,682 9,409
Passenser car Small 539,005 434,125 126,115 101,575 89,921 72,424
asseng Medium 590,473 475,578 138,157 111,274 98,507 79,339
Large 221,753 178,604 51,885 41789 36,994 29,796
Small 3412 2,748 137,650 110,866 83,225 67,031
Small bus Medium 63 51 2,537 2,043 1,534 1,235
o Large 35 28 1,424 1,147 861 694
Special 25 20 1,021 823 618 497
Bus Urban 150 150 6,064 6,064 3,666 3.666
‘ Lease 44 44 1,772 1,772 1,072 1,072
Small 2,260 2,260 275,456 275.456 31,739 31,739
Truck Medium 299 260 36,504 31,813 4206 3,665
ue Large 79 74 9,625 7,752 1,109 893
Special 169 136 20,545 17,928 2367 2,065
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Table 4. Variation of the average speed of vehicles at
Seoul during the TCP period compared with the
normal period in 2002 (unit: km/h).

Passenger car Bus Truck
Averase speed Normal 225 18.9 18.9
EragesPeet  ep 29.7 250 250

(Seoul city traffic management center, 2003)

Table 5. Average traveled distance per day at Seoul in
2002 (unit: km).

Type Passengercar  Bus  Truck  Total

Traveled distance 53.9 65.8 66.0

61.22

(KOSTA, 2006)
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Table 6. Variation of the estimated emission amount of air pollutants at Seoul during the TCP period compared with

the normal period in 2002.

Co NO,

HC PM,, S0,

N TCP N TCP

N TCP N TCP N TCP

Emission (ton/day) 146.97
Reduction (%) 35 35

95.30 95.61 62.10

62.83 12.86 7.11 5.47 2.12 1.62
80 23 24

*N: Normal period.
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Table 7. Contribution of the vehicular emissions to the
total emissions of air polutants at Seoul in 2001

(unit: %).
S0, NO, PM,, PM,*
Vehicles 10.2 63.8 76.7 24.1
PM,* : Contribution when considering fugitive emission.
(KEI, 2004)

Table 8. Comparison of the calculated emission reduc-
tion and the measured ambient concentration
reduction from Kim et al. (2005) during the TCP
period at Seoul in 2002 (unit: %).

SO, NO, PM,;, PM,;*
Calculated emission reduction 24 223 176 55
Measur;d ambient concentration 385 230 198 198
reduction
TCP effect 62 970 889 278

PMo*: Contribution when considering fugitive emission.

*Assume the emitted species for SO, and NO, are SO, and NO,.
**TCP effect=(calculated emission reduction/measured ambient
concentration reduction) X 100
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| 0.1218 0.0828 - - 1.4707 0.0993
a4} z= 3 0.1190 0.0777 - - 1.3869 0.0933
™ 8 0.1381 0.0902 0.5005 0.0966 - -
4 A) - - - - 4.0387 0.4055
R | 0.1381 0.0902 0.8140 0.1169 - -
s Zz 3 - - 0.9874 0.3324 - -
W o A - - 4.0666 0.8909 - -
| - - 0.8267 0.1245 - -
3}1e-3) =3 - - 3.6882 1.1114 - -
o g - - 5.4489 1.2925 - -

* ol F=7): Al 2 CNG-5.0838(3H 4), 4.8040(23-4])
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506 o)W - 7gw

E 3.NOof cHét AF ¥, HE o uiFAs

(291: g/km)

kg A LPG
3 & PR A& 28R & 284
A3 0.2984 0.2540 - - 0.4475 03810
A8 0.3539 0.2846 - - 0.5309 0.4269
283} Zz 3 0.3749 0.3005 - - 0.5624 0.4507
o 3 0.3288 0.2635 0.8051 0.6915 - -
g 4] - - - - 0.6625 0.5646
JU E 0.3288 0.2635 0.9967 0.8433 - -
° z= 3 - - 3.8203 33118 - -
L2 I Al 4 - - 10.4516 9.3077 - -
43 - - 1.0142 0.8471 - -
3HEa} z=3 - - 6.7081 5.7020 - -
o 3§ - - 18.3733 16.5313 - -
*FKol} 27} AW ACNG-6.3757 (&), 5.7727 (23-4))
E 4. PMo| st XE H, 98 o sfEAT (&9l g/km)
7 %
3§ A PR
RV & Y (E8A ) 0.1113 0.1012
ZF 3 (¢ 29) 0.1316 0.1191
3
. | 0.1328 0.1203
i Zz 3 0.2724 0.2517
WA Al W 0.3251 0.2913
43 0.1037 0.0894
et Z 3 0.4911 0.4241
I 1.1264 0.9942
H 5.80,0 thst AF H, g H A5 2H AT (=tel: g/km)
LIS A% LPG
3 a 284 3 4 234 3 & 284
A3 65.2151 58.4398 58.1326 51.6532 45 45
] 65.2151 58.4398 58.1326 51.6532 45 45
LB =z 3 65.2151 58.4398 58.1326 51.6532 45 45
o 3 65.2151 58.4398 58.1326 51.6532 45 45
9 A 45 45
4 8 105.5454 93.1523 58.1326 51.6532 45 45
PR =3 105.5454 93.1523 134.0182 108.5455 45 45
° 9 3 105.5454 93.1523 357.6328 307.8758 a5 45
E 5 105.5454 93.1523 134.0182 108.5455 45 45
WA Al W 357.6328 307.8758
4 8 105.5454 93.1523 58.1326 51.6532 45 45
P z 3 105.5454 93.1523 232.0002 202.4635 45 45
o 3 105.5454 93.1523 364.1770 319.2363
= 2% 105.5454 93.1523 364.1770 319.2363

Bz 7| 8AsEA] A 234 A4s



