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ABSTRACT

The objective of this thesis is to analyze area wide Carbon Monoxide concentration,
resulting from traffic, in Chiang Mai urban area in present and future year. The analysis is done
using a grid model.

The grid model was built, using finite difference method, to solve the advection -
diffusion equations under transient condition in 3 dimensional space domain. The finite
difference scheme employed was that of the implicit type where the diffusion matrix was solved
by LU Decomposition method.

The model requires 3 types of input data which the vehicle emission obtained from
the Stanford Research Institute CO model, the meteorological data including wind speed, wind
direction, mixing height and general meteorology data (cloud cover).

The model was validated with observed data. Model predicted results were compared

with observed Carbon Monoxide concentration at Yuparaj School, a permanent measuring



station of the Pollution Control Department. It was found that the agreement of them was
acceptable

The model was applied, with the total 8000 nodes mesh, covering 10x10 km of
Chaing Mai urban area. The study area was divided into 20x20 nodes in horizontal plane and 20
nodes in vertical direction with different mesh size depending on mixing height and is different
between morning and afternoon period. The model was applied for present year (year 2002) and
the results showed that no area has concentration higher than the limiting average hourly
concentration value, (34.2 mg./cum.). The high CO concentration places were at Chiang Mai
cultural center, Pa ton bridge and Monfort Primary School, in morning peak hour, (31.07, 28.87
and 20.53 mg./cum.), and San Dek intersection in afternoon peak hour, (14.22 mg./cum.). The
future years (year 2008, 2013, 2023) were also analyzed under do - minimum policy and the
obtained results showed that the areas which have high concentration in present year were in
crisis, (43.93 to 225.47 mg./cum. ) as well as Saun Dok gate, Chiang Mai gate, Saengtawan
intersection, Sankampheng intersection, Dara Girls School, Rajabhat Institute and Pa ton bridge,
(48.42 to 385.35 mg./cum.). The tests on traffic scenarios and policies, for private vehicles
control of the residents with in the Super Highway area, in the year 2012 and 2022 were also
done. It is found that the concentration would be significantly reduced in the high concentration
places but by overall the reduction by area is small. This was due to traffic policies which apply
only in the core area and the calm wind characteristic of Chiang Mai city, a significant
meteorological condition on concentration, together produces low diffusion of pollution.

The grid model was applied with assumption based on neglecting concentration
along problem domain boundary which is acceptable for macro scale. It was recommend that
for micro scale area the boundary concentration should be taken into account. The model should

also be validated with more observed data for a higher model confidence.
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