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ABSTRACT

The objective of this research is to analyse the crisis level of the ambient Carbon
Monoxide concentration from vehicles in Chiang Mai city area in recent year and future year by
using the mathematical models. Concerning to this research, there are 2 types of street which are
common street, for example Nimmanhemin road and Boonruangrit road, and Street Canyon road
where buildings rise alorig the both sides of the street, for example Tapae road and Jareonmaung
road. Concerning the r.esea.rch, the researcher is interested in studying 4 groups of data. Thése are:

1. Traffic data, including traffic volume, traffic speed and geometry of road.

2.. Vehicle emission rate data

3. Meteorology data,‘ including wind speed, wind direction, high level wind speed,

cloud cover.



4. Pollutant measurement data

Besides, the period of time to collect the data is 3 days in each area by taking 3
peak hours in the moming and 3 peak hours in the afternoon.

Concerning the development of the models, the Stanford Research Institute CO
model is analyzed by calibrating between the emission rate from vehicles and vehicle speed using
Least Square method. The Street Canyon models were analyzed by calibrating the traffic data,
meteorology data and the observed Carbon Monoxide concentration using Least Square. The
Guassian Dispersion Models were compared with 3 types of models which are Gaussian
Dispersion Line Source Model, Delhi Finite Line Source Model {DFLSM) and Finite Line Source
Model for Chiang Mai city.

As for the model validation, Index of Agreement, Factor of Twe and Root Mean
Square Error (RMSE) , it found that the Stanford Research Institute CO model is reliable and the
Street Canyon models are quite reliable. As for the analysis of Gaussian Dispersion models, it
found that the Gaussian Dispersion Line Source model is quite reliable more than the other 2
models.

Considering the worst case, the present year and the future year have been used
in the applied model. As for the Street Canyon model, it explains that in 2004 Tapae road will be
in the crisis situation and in 2016 Changmoi road, Tapae road, and Witchayanon road will be in
crisis. As for the Gaussian Dispersion Line Source model, it found that the level of prediction is
under standard.

However, the models have some error because the Carbon Monoxide
concentration predicted models related to many parameters and assumption was set in steady —
state. Therefore, ‘to pred_ict the pollution trend by using models in sensitive area should be
rechecked by the meaéurement if it found that the predicted Carbon Monoxide concentration is in

crisis.



