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ABSTRACT
The objectives of the study are: (1) to examine the emission characteristics of motorcycles, (2) to investigate exhaust variants from
type of motorcycle, number of stoke, engine size, and vehicle age, and (3) to propose regression models to predict emission
concentration of CO and HC for motorcycles. The study areas were focused on the Central Air Quality Zone including Changhua
county, Nantou county, Taichung county, and Taichung city. All the analyses are on the basis of database from Inspection and
Maintenance (I/M) programs established by Environmental Protection Administration (EPA). The 1/M database from 1996 to 2002
are used in this study. The results are summarized as follows: (1) the annually mean concentration of CO is below 4.5% (the emission
standard requirement) for the four areas investigated, however the averaged CO concentrations in Taichung city are higher than the
other three counties, (2) the annually mean concentration of HC is below 9,000ppm (the emission standard requirement) for the four
areas investigated, and the averaged HC concentrations in Taichung city are elevated but decrease yearly. In general, the F-values
are significant for CO and HC data regressed by linear models for all the four areas investigated. However, HC is fitted better than
CO, with R2=0.6 for HC in contrast to R2=0.07 for CO. It was also found that F-values are significant for both CO and HC data
regressed by nonlinear models, with R2=0.6 for HC in contrast to R2=0.1 for CO. F-values and R2 for nonlinear model are higher
than that of for linear model, thus it is believed that nonlinear model is better for the future application. Results from examining the
monthly averaged concentrations for both CO and HC indicate there are no seasonal and cyclical trends. A total of eight types of
ARIMA models are proposed. Of them, CO exhaust data regressed from Taichung city is categorized as an ARIMA model, HC
data regressed from Nantou county is categorized as an AR(2) model, and the other types belong to AR(1) model.
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