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# # 4689086420: MAJOR ENVIRONMENTAL SCIENCE

KEY WORD: CALM WIND CONDITION/ BOX MODEL/ WIND COMPONENT
THIDARAT PONGKUN: DEVELOPMENT OF AN AIR QUALITY MODEL FOR
CALM WIND CONDITION IN BANGKOK. THESIS ADVISOR: SURAT BUALERT,
Ph.D., 197 pp. ISBN 974-53-2541-4

The study of air quality model development for calm wind condition in Bangkok was divided
to three parts, characteristics of calm wind condition in study area, characteristics of atmospheric
dispersion of calm wind condition and development of an air quality model for calm wind condition.
The results show that the calm wind condition was 42.86 percent in 1997 - 2003 for high surface
roughness area (Bangkok Metropolis station). For Don Muang station, flat terrain area show calm wind
condition only 7.08 percent in 1997 - 2003. The majority of calm wind condition was occurred at night,
and this condition caused of the poor dispersion conditions. Because under calm wind condition, carbon
monoxide concentration was higher than the concentration under strong wind condition. Atmospheric
dispersion characteristic of calm wind condition show a good agreement to Adiabatic cooling process
when air temperature was higher than the surroundings temperature. Furthermore, smoke was diffused
and gave the homogeneous concentration at 50" minute for the room, size S5x5x3 m’ (s m3). This
dispersion’s characteristic show a good agreement to the Box assumption. Wind component analysis
show the proportion of horizontal air movement (u, v) and vertical air movement (w) of calm wind
condition were 1.105 and 1.059 respectively for the rainy season and the dry season equal 1.143 and
1.147 respectively. For the ratio of horizontal and vertical air movement when wind speed higher {han
0.5ms" in the rainy season were 1.142 and 1.119 respectively and 1.172 and 1.154 respectively for
the dry season. The ratio under calm condition show that the vertical movement was dominated,
especially over concrete surface. The development of calm wind model, the absoluted steady state
condition of Box assumption show a good performance than steady state and unsteady state of Box
assumption. Furthermore, the model application gave a good correlation to the measurement when the

receptor was nearby source.



