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Summary

A serious problem which threatens life in metropolisesis air pollution released in boundary layersin local and
regional scales due to human activities. Pollutants accumulate in specific meteorology conditionsin cities. Air
stagnation, temperature inversion, cold air damming, topography, mountain and valley winds, urban buildings
wakes and atmospheric stability are metrological factors. These conditions are recorded in most air pollution
episodes in the world. Many researchers have used Gaussian distribution model for analyzing the manner of
pollutants distribution in long term. In these works not only Gaussian model for distribution and deposition
has been analyzed but the meteorological conditions for running the model and estimation of coefficients of
model have aso been analyzed.

In this article the potential air pollution in Bushehr city is studied by the Gaussian diffusion model to calculate
the horizontal and vertical standard deviations of the model outputs, using the Hosker-Smith formula. The
plume rise height is calculated by Briggs method and the height of the mixed layer by the Heffter algorithm.
For the model run we used 2016 archived data from the 100m height Bushehr meteorology tower. In this
research for winter the months of December of 2015, January and February of 2016 are considered, for
spring, March, April and May, for summer June, July and August and for fall, September, October and
November are considered. The annual covers from January to December of 2016.

Regarding the presented conditions, Gaussian distribution model run for a hypothetical point source in open
rural area. The processis as following:

1- Data of direction and speed of wind in height of 10 to 100 meters are analyzed in different days of 2016
and December of 2015 and after omitting doubtful data, the average values of daily, monthly, seasonal and
annual wind field are extracted.

2- These data were used in calculation of average value of multiplying classified wind speed by normalized
coefficient instability classes.

3- Data of radiation and temperature in different levels of meteorology tower are analyzed and after omitting
the noises and attaining adequate accuracy, vertical gradient of temperature was calculated and regarding the
wind speed, the stability classes for day and night were cal culated.

4- Vertical and horizontal standard deviations were calculated based on Hosker-Smith equations.

5- Height of plume rise was calculated for estimating effective height by using chimney inner diameter, gas
discharging velocity and its temperature in different stability classes according to Briggs method.

6- Mean length of mixed layer was calculated by using long term data of nearest upper air station to Bushehr
meteorology tower.

Analysis of wind field at the height of 100 meters of Bushehr meteorology tower showed that in spring the
abundance of northwesterly wind is 19.5%, north wind 11.4% and northeasterly wind is 10.4%. In summer
abundance of north- northwesterly wind is 15.6% and northwesterly wind is 15.3%. In fall the abundance of
northerly wind is 17.4%, northwesterly 14.5%, north- northwesterly 14.5% and north-northeasterly wind is
12.3%. In winter abundance of northerly wind is 31.6%, north- northwesterly 17.2% and north-northeasterly
is15.6%. The annual abundance in 2016 of northerly wind is 18.3% and north-northeasterly wind is 11%.

The vertical and horizontal standard deviations are estimated in different stability and instability classes.
Calculating the horizontal standard deviation by different methods in all classes, does not make significant
difference is. Calculation of vertical standard deviation by Hosker-Smith method has a significant difference
inall classes. It isvery similar to Briggs method in very severe instability classes and by increasing the distant
from pollutant source, its quantity slightly increases. In stability classes, this method gives higher values in
comparison with the others.

The model results show that hypothetical pollutants distribute in winter toward south, in spring southeast and
Southwest, in summer to southeast and north and in fall to southeast, south and southwest. The annual
distribution is toward south and southeast. The maximum values of this quantity in spring, summer and fall
spread up to 2km along the mentioned directions but the maxima in summer spreads up to 3km from the
source. Annual maximado not extend more than 2 km from the source.

Analyzing the results and adjusting them with the results of 100-meter meteorological tower seasonal wind
rose, results show that, how perfectly simplified Gaussian model depicts the manner of pollutants distribution.
The model results indicate that the hypothetical pollution dispersion in winter time around the Bushehr
meteorology tower is toward south, while in summer the dominant dispersion is toward southeast and north.
The difference in dispersion direction between summer and winter is due to stronger sea breeze in summer.
Some northward emission may exist due to southerly windsin the annual wind regime.

Keywords. Bushehr meteorological tower, Gaussian diffusion model, Hosker-Smith formula, Heffter
agorithm.
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