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DEVELOPMENT OF A MATHEMATICAL MODEL

FOR ASSESSING AIR QUALITY IN THE RATTAKOSIN AREA.
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Abstract: This study focuses on developing a mathematical model to assess air quality in the Rattanakosin Area,
Bangkok. Two objectives of the study are as follow; first, to develop a model which can be used to assess the
concentration levels of air pollutants, i.e. total suspended particle (TSP), carbon monoxide (CO), and nitrogen dioxide
(NO,) occurred by traffic source in the study area, and second, to employ this model for developing a computer program
that anyone is able to use easily. According to the study, data such as concentrations of TSP, CO, and NO,, wind
velocity, number and speed of vehicles have been collected. In addition, types of vehicle have also been recorded by
dividing into 4 groups as motor cycle, private car, mini-bus or mini-truck, and bus or heavy truck, respectively. Besides,
road structure and physical environments surrounding curbside areas are taken into account. These are all data that need
for developing a mathematical model under the principle of Box model and regression analysis. It is expected that the
model developed by this study should have the accuracy up to 95% of significant level with R’ close to 1. As a
consequence of the study, a mathematical model has been developed which is suitable for assessing CO, TSP and NO,
concentrations in the study area with R’ equals to 0.907, 0.618 and 0.541 respectively. A computer program named
“Rattanakosin Air Model : RAM” has also been developed by using such model. It is found that factor affecting the
level of air pollutants in this study is the number of each type of vehicle. That is, CO concentration depends mostly on
the number of private car whereas concentrations of TSP and NO, vary by the number of bus or heavy truck. The other
factors such as road structure and wind velocity are not related directly to the concentration level of air pollutants
derived from actual observation. However, both of them are important factors necessary for the development of a

mathematical model used to assess air quality in Rattanakosin area.

Key words: Air Pollution, Rattanakosin Area, Mathematical Model, Box Model
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