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Abstract

The emissions of several air pollutants (NOyx, CO, VOCs, etc.) for the replacement of all diesel buses by Compressed
Natural Gas (CNG) buses were estimated in the Busan Metropolitan Area (BMA). These emissions were calculated from
emission factors considering the different driving speeds with bus routes, distance traveled, and deterioration factors. For the
purpose of this study, three categories of fuel type were selected: (1) the combination of diesel (65%) and CNG buses (35%)
(DSL+CNG case), (2) all diesel buses (DSL case), and (3) all CNG buses (CNG case). The emissions of NOx and CO in the
CNG case were estimated to be significant decreases (by about 50% and 98%, respectively) relative to the DSL case.
Conversely, the emission of VOCs (980.7 ton/year) in the CNG case were a factor of 3.3 higher than that (299.8 ton/year) in
the DSL case. In addition, the diurnal variations of emissions between two city buses (e.g. diesel and CNG) and all other
vehicles were distinctly different because the two city buses operate at a regular time interval. Our overall results suggest the

possibility that the pollutant emissions from the CNG buses can exert less influence on air quality in the target area than
those from the diesel buses.
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Fig.1. Bus routine in the Busan metropolitan; (a) total bus routine, (b) bus routine and bus number in a busy administrative unit.
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Table 1. Summary of domain-wide emissions (ton/year) of air pollutants with emission inventory categories in the Busan
metropolitan area. The number of parenthesis denotes the fraction (%) of each category in total emissions from all
source categories

category air pollutant co NO, PM,o vOC

Electric generation 0.0 (0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Non-electric generating Utility 2604.5 (6.7) 5988.2 (13.4) 217.7 (11.3) 203.4 (0.6)
Industrial combustion 40.0 (0.1) 348.6 (0.8) 126.7 (6.6) 6.7 (0.0)
Industrial process 0.6 (0.0) 165.6 (0.4) 13.1 (0.7) 216.9 (0.6)
Storage and transport 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 1603.3 (4.6)
Solvent utilization 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 25500.7 (73.7)
On-road mobile 31976.7 (82.7) 17966.0 (40.2) 780.5 (40.4) 5695.2 (16.5)
Non-road mobile 3463.4 (9.0) 19735.0 (44.1) 763.8 (39.6) 1057.4 (3.1)
Waste treatment 128.7 (0.3) 503.1 (1.1) 9.8 (0.5) 284.4 (0.8)
Agriculture 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Biogenic 455.9 (1.2) 10.8 (0.0) 18.8 (0.0) 38.1 (0.1)
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Table 2. Emission factors, enter the average drive speed, of
pollutants by fuel type (g/km)

air pollutant NOx €O vOC PM
fuel 10

Diesel 1345 3.85 1.12 0.28
CNG 6.78 0.04 2.81
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Fig. 3. Gridded emissions(grid 1km X 1km, kg/day) from line source in the Busan metropolitan. Gridded emissions of Diesel
bus emission(DSL) and CNG bus emission(CNG). And difference between Diesel bus gridded emission and CNG bus
gridded emission.
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