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ABSTRACT

The aim of this research was to apply a mathematical air quality model which has
not been used in Thailand. It is a line source air quality model called the General Finite
Line Source Model (GFLSM). The GFLSM was used to predict the CO concentration at
Dindang and Lad Proaw Roads. This model was applied to predict the 1-hour mean and
8-hour mean of CO concentration. In addition, the model sensitivity and the model
performance was studied, which predicts CO concentration from GFLSM and was tested
against measurement at roadside air quality monitoring stations and against the prediction
of CO concentration of the CALINE4 model. The input parameters of GFLSM consisted
of the mobile source emission parameters, which is the counting of traffic volume on the
roadways, the detection of vehicle speed and the estimates of emission factors by the
MOBILE-5 model, the meteorological parameters, which measures the wind speed, the
wind direction and the ambient temperature at roadside stations of the Pollution Control
Department, the receptor parameters, which are the measurement of receptor distances
under the criteria of GFLSM coordinate systems.

The results of this research concluded that the assumption of GFLSM met all
environmental conditions of Bangkok. The parameters affected the variation of CO
concentration in the model sensitivity are the length of line source, the receptor distance
on Y axis and the emission rate. The model performance of 1-hour mean CO
concentration, which was tested against the measurement at roadside stations, resulted in
a factor of 2 at Dindang and Lad Proaw Roads of 55.2% and 86.4%, respectively. The
RMSE was 2.13 ppm and 0.35 ppm, respectively. The index of agreement was 49% and
54%, respectively, and the GFLSM tested against the prediction CO concentration of
CALINE4 model resulted in a correlation coefficient of Dindang and Lad Proaw Roads
was 0.7 and 0.63, respectively. The RMSE was 2.58 ppm and 0.19 ppm, respectively.
The model performance of 8-hour mean CO concentration resulted in a differential
percentage of Dindang and Lad Proaw Roads of 43% and 30%, respectively. From these
results, it is implied that the GFLSM can be applied to predict CO concentration on the
local roads of Thailand.
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